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Thb  object  which  I  have  endeavoured  to  keep  steadily 
in  view  in  writing  this  manual  is,  that  it  should  be 
essentially  clinical,  and  I  have  sought  to  present 
to  my  readers  a  concise  and  practical  treatise  of  the 
causes  of  the  various  common  Fractures  and  Dislo- 
cations, the  signs  by  which  they  may  be  recognised, 
and  the  appropriate  treatment  to  be  adopted  for 
their  cure. 

In  doing  this  I  have,  in  order  to  keep  my  subject 
within  reasonable  limits,  been  compelled  to  be,  to  a 
certain  extent,  dogmatic ;  and  while  endeavouring  as 
far  as  possible  to  acknowledge  the  opinions  of  others, 
I  have  for  the  most  part  laid  down  those  rules  for 
guidance,  as  regards  the  symptoms  and  treatment, 
which  I  have,  from  my  own  experience,  found  to  be 
most  jefficacious  as  the  result  of  my  practical  experi- 
ence in  the  wards  of  St.  George's  Hospital 

That  my  opinion  and  treatment  must  in  many 
instances  differ  from  that  of  other  surgeons  cannot  be 
doubted,  and  is  to  be  expected ;  but  if  I  have  succeeded 
in  producing  a  treatise  which  shall  prove  a  trustworthy 
guide  to  the  practitioner  of  mediciw^  «jcA  'sjvix^T^ '^>sn. 


vi  Fractures  and  Dislocations, 

dealing  with  the  common  forms  of  fractures  and  dis- 
locations which  may  come  under  his  notice,  and  at 
the  same  time  a  treatise  for  the  student  which  shall 
enable  him  to  obtain  a  clear  and  comprehensive  know- 
ledge of  the  subject,  the  ends  I  have  had  in  view 
wiU  be  accomplished,  and  I  shall  feel  amply  rewarded 
for  my  labour. 

My  best  thanks  are  due  to  Mr.  Charles  Berjeau 
for  his  skilful  illustrations.  Most  of  these  have  been 
drawn  from  preparations  in  the  museum  of  St.  George's 
Hospital;  some  few  have  been  copied  from  familiar 
sources,  which  have  been  duly  acknowledged. 
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Fractures  and  Dislocations. 

GENERAL  PATHOLOGY  OF  FBACTCTRES. 
Cn AFTER  L 

CiOSES   OF  FRAUTUEEa 

TiiEword  fracture  (fractura — fra]igo,fractum;  to  treat) 
eignifiea  the  act  of  breaking ;  especially  tho  breaking 
of  any  Lard  body,  and  is  applied  in  surgery  to  thS 
breaking  of  h  bone  into  two  or  more  fragments.  A 
fracture  baa,  therefore,  been  defined  aa  "  a  sudden  a&j 
violent  Bolution  of  continuity  of  bone."  This  doei 
not,  however,  quite  express  the  whole  state  of  the  eaa^ 
since  it  is  customary,  and  no  doubt  convenient,  to 
class  instances  of  separation  of  epiphyses  fi-oni  the 
shaft  of  a  bone  and  GepaT«.tion  of  the  costal  cartilagee 
from  the  ribs  as  cases  of  fracture,  though  they  are 
not  "  solutions  of  continuity  "  in  a  bone,  but  rather 
separation  or  disunion  of  two  bony,  or  bony  and  carti- 
laginous, surfaces  from  each  other. 

Fractures  are  always  the  result  of  some  local  strain 
or  injury,  though  the  amount  of  injury  may  vary  very 
much,  from  a  slight  muscular  effort  to  severe  extern^ 
violence  ;  certain  predisposing  causes  rendering  frao 
ture  more  liable  to  occur  in  one  case  than  another, 
'emust  consider  the  causes  of  ftajiit\\sft,VNisstAs 
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a  Fractures  and  Dislocations.       (Secti, 

under   two   heads  :   first,  the  local   or  exciting  causes-J 
and  Becondly,  the  predispoamg  or  constitutional  cauaoL-fl 

Local  causes. — These  ai-e  of  two  kinds,  eithw 
the  application  of  external  violence  (much  the  moi^ 
frequent  cause),  or  muscular  action. 

Fractures  from  the  application  of  ejctemal  violenoo 
may  be  caused  either  by  direct  or  indirect  foroa 
man  gets  a  aevere  blow  on  some  bone,  the  bone  giv( 
way  at  the  point  struck,  and  the  fracture  is  e  ' " 
occur  from  direct  violence. 

When,  on  the  other  hand,  a  bone  is  compressed 
between  two  opposing  forces,  and  gives  way  at  itt 
weakest  part,  it  is  said  to  occur  from  indirect  violence,  M 
Here  the  bone  firat  bends  and  then  breaks,  when  it  i«| 
bent  beyond  what  its  elasticity  admits  of,  just  ij 
same  manner  as  an  elastic  column  first  benda  andl 
then  breaks,  if  pressed  upon  by  a  superimposed  rerti^J 
cftl  weight.  Any  part  of  a  bone  may  be  the  seat  (rf  t 
a  fracture  from  direct  violence,  whereas  those  from  ' 
indirect  force  occur  at  some  particular  point. 

muscular  contraction  may  be  the  cause  of  ' 
fracture.  The  most  frequent  example  of  this  is  seen  in, 
the  patella  from  violent  contraction  of  the  quadriceps 
extensor  cruris.  Other  bones  are,  however,  occasionally 
fractured  from  the  same  cause.  Of  these,  the  humerus 
is  frequently  broken  in  the  act  of  thiflwing,  or  tha 
olecranon  may  be  separated  from  the  shaft  of  the  ulna 
by  the  violent  contraction  of  the  triceps.  The  poste- 
rior part  of  the  oa  calcis  may  be  torn  off  by  the  action  j 
of  the  muscles  of  the  calf,  and  other  bones  are  some- 
times, though  rarely,  broken  by  muscular  contractioa* 

•  For  UlUBtratife  oasea,  see  JtTedical  Timet  and  OazetU,  vol.  ii 
p.  SB,  1857 ;  ibid.,  Augaat  15,1857;  Coojier  on  "Fraotnres  and 
biBlooationB.''p.  339, 181Z;  Laiuet-voLl,  p.  271, 1867  ;  Amtrican  I 
Joarwd  Medical  ScieniX,  p.  STT,  Janaarj,  1871  ;  Srilith  MediaU 
/ownol,  vol.  ii.,  p.  613, 1873;  Hnmphrey  on  "  The  Human  Skela- 
ton,"  p.  9;  Holmn  on  '- Priaoiples  and  PracHoo  of  Sureery." 
p.  pithed. 
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i»p.  I.]  Predisposing  Causes.  3 

Predisposing  cansesp — The  causes  which  pre- 
dispose or  conduce  to  fracture  are  numerous  and  varied. 
They  may  be  coDveniently  considered  under  three 
heads : 

I.  Natural  canees  pertaining  to  the  individual, 
II.  DiseaKed  conditions   of    the  individual  (c*- 
chsxia) 
III.  Causes  confined  to  the  bone. 

I.  The  Datnml  canses   pertaining'  to  the 

IndiTidnal  may  be  classed  as  {a)  hereditary  fragility, 
(?)  age,  (7)  sex. 

Hereditary  fragility  of  the  bones  appears  to 
exist  in  ceitain  individuals,  so  that  the  bones  fracture 
from  the  slightest  injuiy,  or  even  from  muscular  con- 
traction, and  this  tendency  to  fracture  appears  to  be 
transmitted  from  parent  to  offspring  through  successive 
generations.  The  author  recently  saw  a  lady  who  had 
fractured  her  thigh  from  muscular  contraction.  The 
patient's  mother,  set.  forty,  sitting  at  dinner,  bent  over 
her  chair  to  pick  up  something  she  had  let  fall  She 
slipped  aod  fractured  her  humerus.  The  grajidmother, 
set.  eighty-four,  was  standing  on  one  leg  putting  a 
shoe  on  the  other  foot,  and  slipping,  fractured  the 
neck  of  the  femur.  The  great-grandmother,  cet. 
seventy-nine,  slipped  in  her  bedroom  and  fractured  her 
thigh.  No  male  of  the  family  was  known  to  have 
Bufiered  from  fractura 

Age  has  a  very  decided  influence  on  the  production 
of  fracture.  The  most  common  age  for  fracture  to 
occur  is  from  twenty-five  to  sixty.  In  early  life  the 
bones  ai-e  pliable  and  elastic,  and  bend  to  a  much 
greater  extent  (before  they  break)  than  later  in  life, 
when  they  contain  more  earthy  salts,  and  are  there- 
fore  more  brittle.  Moreover,  children  when  they  fall, 
do  so  lightly,  and  thus  fractures  are  not  so  commonly 
produced ;    nevertheless,   Malgaigne  has  pointed  out 
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that  between  the  ages  of  two  and  four  there  is  a 
greater  tendency  to  fracture  than  aft«r  four.  During 
this  period  of  a  child's  life  he  is  leaiTiing  to  WEilk,  ftnd 
heoce  his  falls,  sometimes  resulting  in  fracture,  are 
frequent  Aft«r  four  the  child  becoiuea  more  firm  and 
steady  on  his  legs,  falls  are  less  frequent,  and  injuries 
to  his  bones  become  less  common. 

From  this  time  the  relative  frequency  of  fracture 
goes  on  steadily  increasing  till  about  the  age  of  four- 
teen or  fifteen,  when  the  rough  games  of  school-boy 
Ufa  in  the  better  classes,  and  the  commencenjent  of 
hard  work  and  exposure  to  accidents  among  tie  poorer 
class,  send  up  the  proportion  of  fractures  to  a  con- 
siderable estent.  Another  increase  occurs  about  the  age 
of  twenty-five.* 

In  old  peojile  the  bones  are  fragile,  and  easily 
broken,  on  accoim.t  of  the  thinning  of  the  cortical 
substance  and  enlargement  of  the  medullary  canal  j 
hut,  nevertheless,  fractures,  with  the  exception  of 
intracapsular  fracture  of  the  neck  of  the  thigh  bone, 
and  Colles's  fracture  of  the  radius,  are  not  common, 
because,  on  account  of  their  inability  to  engage  in 
hard  work,  old  people  are  not  exposed  to  the  same 
chances  of  accident. 

Sex. — As  might  naturally  he  supposed,  fractures 
are  much  more  common  in  the  male  than  in  the  female. 
The  former,  being  compelled  to  undertake  hard  and 
laborious  work,  are  much  more  exposed  to  risk  of  in- 
juries of  all  sorts,  and  fractures  in  particular.f 

After  the  age  of  forty-five,  however,  fracture  is 
said  to  be  as  common  in  the  female  as  the  male,  on 
account  of  the  great  frequency  with  which  two  special 
forms  of  fracture  occur  in  women  of  advanced  life ; 

"  On  this  sabjeot  tbo  reailer  msy  conBuIt  Malgoigne,  "  Ann. 
d'Hygifens  PuWiqaa,"  toniB  iiu. 

+  On  the  Htrength  of  different  bones  in  men  and  women,  ttt 
BrUiiA  and  Foreign  Med-Chir.  Beview,  vol  ii,,p.  77;  186" 


HiCKETS  AND  Scurvy. 

namely,  fracture  of  the  neck  of  the  thigh  bone,  and 
fracture  of  the  lower  end  of  the  radius. 

From  Flowers'  tahlea  it  appears  that  fractures  of 
the  upper  extremity  are  aa  comraon  io  girls  aa  in  boys 
up  to  the  age  of  five  years.  After  thia  the  proportion 
in  males  steadily  increaaes, 

II.  Tbe  diseaHed  cendiHons  of  Ihe  Indt 
vf  daal  OF  cnchexiw  predisposinj;  to  fracture  are  ^■ery 
iiuuieroua.  Of  tliese.undouhtedly  the  most  common  are 
mollitiea  ossium  and  rickets.  Scurvy,  Byphilis,  scrofula, 
und  some  influences  of  the  nervous  system,  may  also 
be  ranked  as  not  unfrequently  predisposing  to  frac- 
ture ;  while  gout  must  be  looked  Ttpon  as  possibly 
predisposing  to  this  injury,  though  the  evidence  in. 
favour  of  this  view  is  by  no  means  coticlueive. 

IHoUitles  ossium  or  oBteOi^nalacJa,  when  It 
occui-s,  strongly  predispoaes  to  fractura  Fortunately, 
the  disease  is  not  of  frequent  occnrrence,  and,  therefore, 
tho  cases  of  fracture  arising  from  this  cause  are  not  \ ' 
numerous.  The  remarkable  changes  in  appearance  and 
teitura  which  the  bonea  undergo  in  true  mollitiea 
osaium  sufficiently  explain  their  liability  to  fracture. 

Bicliets  produces  a  condition  of  the  bones  which 
disposea  tiiem  to  fracture,  and  not  only  this,  btit  on 
acooanC  of  the  unsteadiness  of  gait  of  rickety  chil- 
dren, and  their  proneness  to  fall,  the  accidents  which 
occasion  fracture  are  more  liable  to  occur  in  them 
than  in  healthy  children.  So  that  from  the  pressure- 
ejterted  upon  them,  or  even  from  muscular  action,  the 
bones  of  a  rachitic  child  are  often  broken,  and  it  is 
not  uncommon  to  find  several  broken  in  the  same 
patient,  or  it  may  be  the  same  bone  broken  in  more 
than  one  place. 

Scurvy  is  believed  to  produce  softening  of  the 
bones,  under  which  circiunstance  fracture  may  occur, 
sometimes  from  very  slight  causes.  It  is  stated  also 
that  after  the  union  of  a  fracture,  should  the  patient 
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develop  syraptotnB  of  scurvy,  the  union  may  give 
and  the  bone  become  refractured. 

Sn'b'lis,  in  ita  tertiary  form,  ia  a  predigposiiig 
cause  of  fracture,  though  not  one  of  very  frequent 
occurrence.  The  fracture  appears  to  be  the  result  of 
local  changes  taking  place  in  the  bone,  rather  than 
the  result  of  any  general  ayphilitio  softening,  such 
that  described  by  A,  ParS,  who  says  that  "  sypbiliB 
liquefies  the  bones  as  if  they  were  melted  metaL'" 
That  is  to  say,  the  fracture  is  the  result  of  thinning 
tlie  bone  from  interatitial  absorption,*  produced  \ff, 
the  presence  of  a  gummy  tumour. 

Tbe  tuSuence  of  the  nerroas  ey^Hiemt 
predisposing  ia  the  occurrence  of  fracture,  appears 
act  by  producing  special  conditions  of  the  bone  tisBtuil 
owing  to  changes  of  structure,  which  result  in  atrophy 
and  brittleness, 

Attention  has  been  drawn  to  this  subjeat  from  the 
frequent  occurrence  of  fracture  of  the  ribs  in  the  in- 
mates of  lunatic  asylums. 

Dr.  Boddington  describes  the  softened  and  brittle 
condition  of  bones  in  the  insane,  and  states  that  they 
are  so  soft  that  they  can  be  cut  with  a  knife.  He 
believes  that  the  softening  is  most  common  in  motor 
paralytic  disorders,  connected  with  sclerosis  of  the 
nerve  centres  from  increase  of  connective  tissue,  such 
as  general  paralysis  of  the  insane,  paralysis  agitans, 
and  locomotor  ataxy.  + 

The  condition  of  the  bones  in  a  case  of  acute 
mania, and  in  another  of  general  paralysis,  are  described 
by  the  late  Dr.  Omerod.J  He  states  that  the  process 
ia  one  of  abaoiption,  the  tissue  being  replaced  by  an 
ixceasive  deposit  of  futty  matter. 

And  Mr.  Kogers  and  Dr.  Brown  prove  by  anaJyeia 

•  S«  a  OMO,  Brituh  Medical  Joartial,  April  17, 
t  Bril^h  Medical  Journal.  January,  1871' 
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Chap.  I.]  Scrofula  and  Gout. 

that  "the  ratio  of  organic  constituents  to  earthy 
niatf«r  is  much  greater,  while  the  ratio  of  lime  to 
phosphoric  acid  is  distinctlj  less."  * 

Though  this  morbid  condition  is  more  marked,  and 
fis  first  observed  in  the  ribs  of  insane  persons,  it 
nevertheless  affects  the  other  parts  of  the  osseous  sys- 
tem, though  to  a  less  degree,  so  that  all  the  bones  are 
liable  to  fracture  &om  apparently  slight  accidents. 

Epilepsy  was  in  past  times  believed  to  be  a  com^ 
on  cause  of  brittleness  of  bones,  leading  to  their 
fracture  from  slight  accidents,  and  cases  are  recorded 
where  patients  have  broken  their  boaes  during  a.  fit. 

Probably  in  these  cases  the  fracture  has  been  pro- 
duced by  some  violence  inflicted  by  the  patient  on 
himself  during  the  convulsions,  the  bones  being 
naturally  weak  and  fragile  from  the  deliiJity  induced 
by  the  disease,  or  else  from  the  epilepsy  being  com- 
pLicat«d  by  insanity. 

With  regard  to  stawftila,  there  is  no  doubt  that 
secondarily  this  cachexia  is  a  frequent  cause  of 
fracture.  That  ia  to  say,  it  induces  certain  changes  in 
the  bones  which  lead  to  this  injury. 

Thus,  diffuse  periostitis  frequently  occurs  in  and 
appears  to  be  intimately  connected  with  a  scrofulous- 
diathesis.  This  inflammation  leads  to  necrosis,  and  the 
necrosis  results  in  fracture.  Again,  struma  may  favour 
fracture  by  inducing  a  condition  of  caries,  which, 
gradually  destroying  the  bone,  weakens  it  at  one  point, 
and  then  from  some  slight  injury  fracture  may  occur  at 
this  part.  These  conditions  wiU  be  more  conveniently 
considered  in  the  next  section. 

4JOD1  has  been  regarded  by  some  a&  a  predisposing 
cause  of  f ractui'e,  but  there  does  not  appear  to  be  sufSi' 
cieot  evidence  to  prove  that  this  is  a  very  geuei-al  <» 
potent  cause. 

*  Liverpool  Uedical  uid  SiirgTcal  Reporta, 
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III.  Causes  confined  to  the  boner— Under 

this  heading  wili  Lave  to  be  considered  ; 

(11  The  liability  of  different  bones  to  fractnre, 
(3)  Tile   various  local    changes    which  take  place 

in  a  bone,  and  which,  by  weakening  it,  predispose  it  to 

fracture. 

(1)  As  regards  tlie  liability  of  different  bones  to 
fracture,  it  must  first  be  noted  that,  as  would  natumliy 
be  expected,  the  bonea  on  the  right  side  of  the  body 
are  more  commonly  fractured  than  those  on  the  Irft^ 
aince  they  are  more  exposed  to  violence.  ^<*„t.4.  Ay  ^WiJ^ 

The  situation  of  a  bone  may  be  a  predisposing 
cause  of  fracture,  from  its  being  more  exposed  to  in- 
jury; thus,  the  long  cylindrical  bones  of  tlie  extre- 
mities are  more  frequently  fractured  than  the  bonea 
of  the  trunk. 

The  shape  of  a  bone  has  also  some  influence  on  ita 
tendency  to  fracture ;  thus,  a  long  bone  b  more  ft*- 
quently  broken  than  a  short  one. 

(2)  The  various  local  changes  which  take  place  in 
a  bone  and  predispose  it  to  fracture  are  atrophy, 
caiiea  and  necrosis,  and  new  growths, 

Atropbj  of  bone  predisposing  to  fracture  may 
occur  in  several  ways.  It  may  be  simply  tlie  atrophy 
of  old  age,  or  may  occur  £ix)in  disuse  o£  a  part, 
As  for  instance,  in  cases  of  hip  joint  disease,  when 
the  limb  had  not  been  used  for  a  long  time  in  pro- 
gression, the  femur  may  become  so  wasted  and 
atrophied  that  it  will  give  way  under  the  slightest 
force  employed  to  straighton  the  joint. 

Atrophy  of  bone  may  also  follow  deprivation  of 
Wood  supply.  Mr.  Cm'ling  has  pointed  out  tliat 
atrophy  of  a  fractured  bone  follows  if  the  direct  supply 
(rf  blood  by  the  medullary  artery  is  cut  offi  "  The  same 
thing  is  shown   in  a  preparation  in  the  Huntcrian 

■Mei-CLk.  Tnuu.,  toL  ix. 


1 


,.1.] 


Caries  and  Necrosis. 


Museum  (No.  382a).  Mr.  Durham  relates  an  in- 
teresting case  bearing  on  this  point.* 

In  this  inatance  he  believes  that  degeneration  and 
absorption  of  the  bony  matter  took  place  as  the  result 
of  a  blow,  until  the  bone  became  so  thinned  that  it 
gave  vay  under  the  slightest  strain. 

It  seems  probable  that  the  injury  involved  some 
interference  with  the  nutrition  of  the  bone,  and  a 
deficient  supply  of  blood  was  the  primary  causa  of  this 
change. 

Caries  and  Becrosis  are  undoubtedly  predispos- 
ing causes  of  fracture.  The  bone,  being  weakened  by  the 
death  of  a  part  of  its  osseous  tissue,  is  no  longer  sul£- 
(uently  strong  to  withstand  tlie  effect  of  a  slight  strain, 
and  gives  way  at  the  seat  of  disease.  Mr.  Morrant 
Baker  narrates  an  interesting  case  of  fracture  of  the 
femur,  the  result  of  necrosis  of  nearly  the  whole  trf 
the  shaft ;  the  death  of  the  bone  being  unattended 
with  suppuration  jt  and  Rosenberger  a  case  in  whioli 
complete  bony  union  took  place  in  six  weeks  aft^ 
spontaneous  fracture  of  tho  femur  from  caries.^ 

But  by  far  the  most  frequent  predisposing  cause 
of  fracture  confined  to  an  individual  bone  is  the 
presence  of  a  new  growth,  either  infiltrating  the  bone 
tissue  or  pressing  upon  it  and  producing  absorption. 
Of  the  former  class,  sarcomatous  tumours  ati'ecting 
the  bone  and  producing  fracture  are  to  be  found 
in  every  hospital  museum,  and  recorded  in  tlie  Traci»> 
actions  of  the  various  societies. §  Instances  oi 
spoutaneous  fracture  following  extensive  uiceratioa 
from  epithelioma  are  also  to  be  found  recorded, 
Thompson  mentions  a  case  in  a  patient,  aged  69,  wltoi 
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had  Buffei-ed  from  an  ulcer  of  the  leg  caused  by  injury, 
for  fifty  years,  which  eventually  became  epithelio- 
matouB.  Both  bones  suddenly  snapped  while  the 
patient  was  sitting  up  in  bed.* 

Finally,  hydatid  disease  of  bene,  by  excavating  it, 
has  a  tendency  to  weaken  it,  and  thus  predispose  to 
iFact'ur& 

The  consideration  of  the  causes  of  fracture  ■would 
sot  be  complete  without  some  allusion  to  the  subject 
of  intra-uterine  fracture.  These  fractures  are  generally 
produced  by  some  external  violence  applied  to  the 
abdomen  of  the  mother  during  pregnancy ;  thus,  a 
violent  blow,  a  fall  down  stairs,  or  a  fall  from  a  win- 
dow, may  produce  n  fracture,  generally  of  one  of  the 
long  bones,  of  a  /mtus  in  utero  :  tbey  may  be  simple 
or  compound.  They  are  usually  accompanied  by  great 
distortion,  and  if  compound  the  protruding  bone 
may  injure  the  uterus,  producing  abortion.  Other- 
wise the  mother  may  go  to  the  full  time,  and  the 
fracture  be  found  to  be  united  in  a  distorted  position, 
or  no  union  may  have  taken  place.  Carua  relates  a 
case  in  which  the  injury  occurred  at  the  sixth  month, 
and  the  child  was  not  liom  till  the  full  time.  Intra- 
uterine fractures  are  also  said  to  occur,  without 
external  violence,  by  the  violent  action  of  the  fatal 
muscles. 

Aoothev  class  of  fractures,  which  have  been  termed 
inira-uterine,  may  occur  during  parturition,  from 
violence  in  the  act  of  dehvery.  These  are  generally 
aituated  in  the  skull  and  are  incomplete,  being  pro- 
duced by  pressure  from  the  forceps  during  the  passage 
of  the  head  through  the  pelvis.  The  long  bones  of  the 
extremities  may,  however,  be  fractured  by  violent 
traction,  or  dihunion  of  the  epiphyses  may  t&ke 
plac. 

finally,  there  is  another  variety  of  intra-uterine 
•Pull).  Sou.  TtaoB.,  ToL  t.,  p.  234. 
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fracture,  which  is  now  described  as  a  condition  of 
congenital  rickets.  In  these  cases  there  is  an  imper- 
fectly ossified  condition  of  the  bones,  which  give  way 
from  the  slightest  violence,  or  it  may  be  simply  from 
the  movements  of  the  child  in  the  uterus.  In  these 
cases  the  infant  is  bom  generally  in  a  puny  and  ill- 
nourished  condition,  and  with  numerous  fractures. 
Chaussier  has  recorded  a  case  in  which  he  found  on 
disaeotion  no  fewer  than  one  hundred  and  thirteen 
fractures  of  different  bones  in  the  same  ftetus. 


CHAPTER  II. 


I 


The  varieties  of  fracture  have  to  be  considered  firet^  aj 
regards  their  naiwre,  and  secondly,  as  regards  theii 
directum. 


Fractures  are  always  divided  into  two  great 
classes  :  the  gimple  or  subcutaneous  fracture,  which 
does  not  communicate  with  the  external  air.  and 
wLieh  may  be  said  to  correspond  to  a  bruise  of  the 
soft  parts ;  and  the  compound  fracture,  wliich  is  ex- 
posed to  the  air  through  a  wound  in.  the  soft  parts, 
and  which  may  be  said  to  correspond  to  a  contused  or 
lacerated  wound  which  heals  by  second  intention. 

The  ^(ound  which  renders  a  fracture  compound 
may  bo  produced  in  several  different  ways,  viz. :  (1) 
By  the  broken  end  of  the  bone  protruding  through  the 
skin,  generally  in  au  oblique  fracture  ;  (2)  by  the  :iame 
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violence   which,  produced  the  fracture,    when  it  baa 

been,  caused  by  direct  violeoce ;  aud  (3)  by  subsequent 

sloughing  o£  tiie  integument  over  the  &-acture.     This 

latter   fomi   of  compound  fracture   ia  not  nearly  ao 

dangerous  to  life  as  those  where  the  wound  ia  produced 

at  the  time  of  or  immediately  after  the  accident.      For 

\    in  these   cases,  before  the   fracture   has   become  oom- 

I  pound,  the  reparative   proceases   taking   place   in  the 

I   part  have  probably  closed  the  torn  vessels  in  the  broken 

.    bone,  and  thus  materially  diminished  the  risk  of  septio 

absorption. 

Besides  this  primary  division,  fractures  are  also 
divided  according  to  the  nature  of  the  separation,  into 
I  (1)  single  fractures i  (2)  multiple  fractures;  (3)  com- 
.  minuted  fractures ;  (4)  incomplete  fractures ;  (6)  per- 
I  forated  fractnres.  And  to  these  must  be  added 
r  another  group,  which  may  comprise  examples  of  any  ■ 
of  the   former  ones,    viz.    fractures   with    complicti- 

1.  Single  D-actnre. — A  single  fracture  of  a  bone 
may  present  several  difi'erent  varieties.  It  may  be  a 
simple  single  fracture,  where  the  bone  is  broken  at  a 
single  point,  generally  in  an  oblique  or  transverse 
direction.  To  this  class  belong  the  great  majority 
of  injuries  of  this  kind  which  are  met  witL  It  may 
be  impacted ;  that  is  to  say,  one  fragment  may  be 
Tvedged  into  and  fised  in  the  other.  Or  it  may  be 
^lintered,  a  portion  being  chipped  off,  leaving  the  rest 
of  the  hone  intact.  This  accident  is  generally  caused 
by  a  sabre-cut,  or  a  machinery  accident,  and  therefore, 
though  a  single  fracture,  it  is  necessarily  compound. 
Again,  a  thin  shell  of  bone  may  be  torn  off  in  severe 
strains.  A  patient,  slipping,  falls  to  the  ground  with  his 
leg  doubled  under  him.  This  causes  a  great  strain  to  be 
nut  on  one  of  the  ligaments  of  the  ankle  joint.  The 
ligament,  on  account  of  its  toughness  and  tenacity,  is 
■■■  ruptured,  but  is  torn  from  the  bono  to  which  it  is 
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attached,  carrying  with  it  the  thin  shell  of  bone  into 
■which  its  fibres  are  inserted  Hence  these  fractures 
have  been  termed  by  the  late  Mr.  Oallender,  by  whom 
they  were  first  described,  "  sprain  fracluTes."*  Lastly, 
among  single  fractures,  we  must  include  iepmution  of 
t&e  epiphy»i»  from  the  shafl  of  a  bone.  Though,  as  I 
have  already  pointed  out,  th^e  cases  cannot  be  re- 
garded as  true  examples  of  fracture,  having  regard  to 
the  etymology  of  the  word,  but  rather  as  the  Repara- 
tion of  two  bony  surfaces  from  each  other.  It  should 
be  stated,  however,  that  this  view  is  not  universally 
adopted,  and  some  surgeons  teach  that  the  so-called 
separation  of  the  epiphysis  is  not  in  reality  a  tearing 
of  the  epiphysial  cartilage,  but  a  true  fracture  occur- 
ring in  the  shaft  of  the  hone  just  above  this  structure, 
BO  that  the  cartilage  will  be  found  encnisted  with  a, 
thin  layer  of  bone  which  lias  been  separated  from  the 
shaft.  Bnch  was  the  view  expressed  by  MM.  Mar- 
jolin  and  Chassaignac  in  a  discussion  at  the  Soc.  de 
Chir.  de  Paris  in  1865,  the  former  gentleman 
asserting  that  he  believed  "  separations  of  the  epi- 
physes to  be  extremely  rare,"  and  M.  Chassaignac 
stating  "  that  true  separation  of  the  epiphysis  hardly 
ever  occurs."  t  ^'-  Holmes,  with  a  Tiew  of  testing 
this  opinion,  has  examined  aJI  the  specimens  which  he 
could  find  in  the  museums  in  London,  and  ha.s  arrived 
at  the  fallowing  conclusioDs  :  That  fracture  occurs  not 
very  rarely  at  or  in  the  immediate  neighbourhood  of 
the  epiphysial  line,  and  that  the  lino  of  fracture  co- 
incides in  these  cases  jiartially  with  that  of  the  epi- 
physial cartilage,  but  seldom  completely  J  (E'ig.  1). 
The  chief  importance  attaching  to  this  form  of  injury 
is  in  connection  with  the  ultimate  changes  which  the 
injured  cartilage  may  undergo,  and  the  diminished 

•  St.  Bart.'B  Hosp.  RBPorts,  vol.  vi.,  p.  HI. 

t  Gia.  dea  HSp..  1869,  Nob,  H6— 14r. 

t  "Surgical  Tteatment  of  CliUdron'a  DiBeaspa,"  p.  238.    1868, 
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giowth  and  uaefiilnesa  Mhich  may 
follow  InflamniatDii  and  perma- 
npnt  damage  to  the  ossifying 
tilage  will  proliablv  result  from 
its  lacei-ation,  and  deformity  from 
loss  of  growth  IS  hkplv  to  follow 
Spparation  of  the  epiphysis  ap- 
pears to  occur  more  frequently 
m.  the  lower  end  of  the  femur 
than  in  any  other  situation.  After 
this  the  lowet  end  of  the  radius, 
the  lower  end  of  the  tibn  and 
the  extremities  of  the  humetus, 
are  the  bones  most  frequently 
affectei 

2  mnltlpic  fl^ctares.  — 
Under  the  term  multiple  fracture 
are  included  two  distinct  and 
separate  classes  of  ciies  (1) 
where  there  is  -i  fracture  of  two  or 
more  bonea  m  the  same  individual , 
(2)  where  there  are  two  oi  more 
fractures  in  the  same  bona  The 
former  accident  (fracture  of  two 
or  more  bones  m  the  same  m 
dividual)  IS  not  an  uncommon 
one  especially  where  two  parallel 
bones,  such  as  the  tibia  and  fibula, 
or  the  radius  and  ulna,  are  subjected 
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to  the  same  violence  ;  or,  again,  where  two  or  more 

ribs   are    fractured    in    the 

same  peraon,  from  any   vio-                   ._-*^__ 

lence  applied  to    the   chest               jP^'-'^  J^^jH 

which  compresses  it     And,              F  f'^t^K 

lastly,   in    severe  accidents,            fjF^^Slr 

such  as  a  fall  from  a  scaffold,            W        W 

many  bones  may  be  fi-actured                      ,^ 

in  different  parts  of  the  body. 

11 

Two  distinct  and  separate 

M 

fractures  in  the  same  bone 

m        -^ 

is    not  &  common   accident, 

Jv        ^1 

'fl        ■ 

(Pig.    2).       The   manner   in 

H 

which  the  injury  is  produced 

^ 

is   somewhat  uncertain,   but                h     ■                       ^H 

would  a|)pear   to  be   caused                n  JH                       ^^^H 

by  two  different  forces  acting                \\                      ^^1 

at  the  same  tima      They  are                \     1                     ^^H 

cOTnmi-natsd  fracture    where                 1^1                   ^^^^1 

the  bone  is  broken  up  into                     1                   ^^H 

numerous  fragments  in  con-                  1    \                   ^^H 

sequence  of  extreme  violence,                      R                   ^^^k 

and  where  there  is  therefore                     |m                  ^H 

much  greater  injury  to  the                       ^m^               ^^| 

soft  parts,  and  consequently                    ^VM             ^^1 

a  greater  amount  of  danger.                       mm             ^^H 

nres    are    where    the    in-                 ^^ 

jured  part  of    the  bone  is   jig,  ij._srDitinie  Fmctare  at 
broken    up    into    numerous                  tha  Tibin. 

smaU    fragments,    or     com-  ■"'=j;„';ir„V";rru"^i'J3rcS"dlSJ;';; 

pletely  crashed,    and   some.       tw;;;iy]f„;,Vn'b-='Si.rr."i'i'';ilS 

times  even   ground  to  pow.       X^iJ.'X&^Vtt'i.'i 
der.       They    are    generally       ^r^^-S-'fej^-^^ 
the  result  of  direct  violence,       i;™,>k^4''>^v5SiT"  -^""^^ 
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the  flat  bones  of  the  skull, 
vs  from  some  heavy  uiBtru- 
ment  They  also  occur 
in  the  extremities  when 
some  body,  as  the  wheel  of 
a  waggon,  passes  over  them. 
Tliey  are  therefore  attended 
'with  great  laceration  and 
contusion  of  the  soft  parts, 
are  for  the  most  part  com- 
pound, and,  when  occurring 
in  the  extremities,  often  re- 
quire amputation.  A  leM 
degree  of  the  comminuted 
&Eicture  Bometimea  occurti, 
"where  the  bone  at  the  seat 
of  injury  is  broken  up  into 
Bevel's!  Gmall  fragments, 
■which,  if  the  fracture  ia 
compound, may  be  removed 
and  the  limb  preserved, 
though  with  a  certain 
amount  of  deformity  and 
ehortoning.  Should  there 
be  no  wound  they  may 
necrose,  from  their  vascu- 
lar connections  having  been 
cut  off,  and  be  finally  dis- 
charged. 

i.    The    true   incam- 
plete  fracture    is    often 
termed  a  "gi'eenstick  "  frac- 
ture, but  there  is  in  addition 
to  this    another    form    of 
incomplete  fracture,  which  usually  occurs  in  the  flat 
bones,  especially  the  bones  of  the  skull,  and  is  termed 
'■  fissure."     Probably  also  some  of  the  longitudinal 
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fractures  of  the  shafts  of  the  long  bones  ought  also 
to  be  classed  in  this  group  of  incomplete  fractures. 
(&.  Fig.  3.) 

The  greenatick  fi-acture  is  eo  called  because  the 
bone  breaks  in  the  Eanie  Wiiy  as  a  piece  of  green  wood 
when  snapped  across  the  knee.  These  fractures  occur 
from  indirect  violence ;  that  is  to  say,  where  the  bone 
is  compressed  between  two  opposing  forces.  When  this 
is  done  tlie  bone  first  bends  ;  when  thia  bending  has 


Bqd  the  convex  surface  of  the  bend  give  way  and  the 
H  curve  is  increased.  The  continued  apjilication  of 
the  force  now  causes  a  longitudinal  splitting  of 
the  bone,  while  the  unbroken  fibres  on  the 
concavity  of  the  curve  give  more  and  more,  and 
become  displaced,  though  no  actual  solution  of  con- 
tinuity takes  place  (Fig.  4). 

The  greenstick  fracture  usually  occurs  in  children, 
while  the  bones  are  soft  and  contain  a  larger  percen- 
tage of  animal  matter  than  in  the  adult.  It  very 
rarely  occnrs  after  the  age  of  sixteen  ;  but  Smith 
records  a  case  in  a  boy,  aged  eighteen,  of  incomplete 
fracture  of  tlie  i-adina  and  ulna  ;*  and  Stimson  anothec. 
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in    vbieb    tken     wu    t,n^iiliit     Iintwrn  of  I 
auM  bono    in  a  ato^  yoaUt   ol   «igtktoe&* 
Umes    principailj    affected    are  thoae  of  the  i 
extrenity  ;  the  dari^  uul  tbe  bonea  at  tba  fof 
beio^  the  ooea  whieli  ntcst  freqnmtlj  mCieCi 

There  is  a  form  offr^etoivwhJcliMcuramtl 
of  children  which  preaento  ■"n'lMig  exam|^  of  Av 
grwautick  ftactiire.  The  child,  genanjlj  after  khU  on 
the  bead,  presents  a  slight  dqinmaD  di  the  BknU,  Bot 
attended  by  any  brain  aymptoms.  After  x  time  the 
bone  gradually  becomes  premed  ont.  By  some  this  has 
been  believed  to  be  due  to  simple  bending  of  the  bones. 

5.  PerArated  fraetnres. — Thia  class  of  frac- 
ture geDerally  ocam  in  military  surgery  from  gun-shot 
wouiidit,  but  may  occur  frun  the  perforation  of  a 
liotie  by  any  pointed  instrument.  They  are,  therefore, 
(jf  neoewity  always  compound.  The  bone  ia  per- 
f'jrut«(l,  but  its  continuity  ia  not  interrupted.  'Diey 
nay  be  of  two  kinds,  oomplete  and  inoomijilete.  In 
the  former  case,  the  body  which  produces  the  injury 
pasiee  completely  through  the  bone ;  in  the  latt«r  it 
only  penetrates  a  ]>oriion  of  its  Bubatanca 

0.  ConitUcated  fraetores. — A  ft^cture  may 
bft  complicated  with  otherinjury.whichiaoftenof  more 
iuiportanoH  than  the  mere  fracture  itself.  {1)  It  may 
bn  (!o  III  plicated  by  un  injury  to  some  internal  Tiscna, 
from  the  broken  portion  of  bone  being  displaced  and 
driven  by  the  violence  of  the  accident  into  some 
aei((hboin'iut[  orfjsa  The  danger  hera  depends  not  on 
the  fracture,  but  on  its  complication  with  intei-nal 
injury.  (2)  A  fracture  may  be  complicated  with 
iiyury  to  noma  important  blood- vesBol  or  nerve ;  for 
initanoe,  the  auturior  tibial  artery,  being  in  close  con- 
tact wiUi  the  bone,  is  frequently  lacfrated  by  the 
broken  end  of  the  tibia  in  fracture  of  tiiis  bona  The 
Internal  jugular  vein  has  been  known  to  be  torn  in 
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oases  of  fracture  of  the  clavide,  and  death 
occurred  from  hKuiorrhage.  The  brachial  plexiiB  uiay 
be  lacerated  ia  fra<;ture  of  the  same  bone,  as  in  ' 
well-known  case  of  the  late  Sir  Robert  Peel,  or 
musculo-spiral  nerve  may  be  damaged  in  fractun 
the  shaft  of  the  humerus.  (3)  A  fracture  may  be 
complicated  by  injury  to  some  neighbouring  joint ; 
that  is  to  say,  the  fracture  extends  into  the  joint,  or 
is  situated  entirely  within  the  articulation.  Soma 
fi'acturea  are  always  complicated  in  this  way,  as, 
instance,  intracapsular  fracture  of  the  neck  of 
tliigh  bone,  the  T-sIiaped  fracture  which  occurs  at  the 
lower  end  of  the  humerus  and  femur,  most  ca 
of  transverse  fracture  of  the  patella,  and  many  othei'H. 
In  tlieae  cases  the  encrusting  cartilage  is  torn,  and  the 
synovial  fluid,  which  is  often  seor«ted  in  considerable 
quantities  in  consequence  of  the  injniy  done  to  tha 
synovial  membrane,  finds  its  way  between  the  frac- 
tured surfaces.  To  this  is  attributed,  by  some,  the 
tendency  to  fibrous  union  which  obtains  in  these  caf 
"Where  a  fracture  extends  into  a  joint  there  is  always 
a  risk  of  impaired  mobility  from  fibrous  adhesions, 
the  result  of  infiammation  taking  place  in  a  joint 
(4)  A  fracture  may  be  complicated  with  dislocation. 
Thus,- fractures  of  the  olecranon  and  coronoid  processes 
of  the  ubia  are  sometimes  compUcated  with  disloca- 
tion forwards  or  backwards  at  the  elbow  joint  The 
so-called  "  Pott's  fracture  "  ia  a  fracture  complicated 
■with  dislocation,  A  more  serious  variety  of  the  same 
injury  occurs  occasionally  where  fracture  of  the  neott 
of  the  humerus  ia  met  with,  together  with  dislocation 
of  the  head  of  the  hone. 


The  direction  which  a  fracture  assumes  is  very 
various,  and  is  of  importance  in  regard  to  the  cause 
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It  must  be  borne  i 
Tarieties  are  not  always  t 
one  form  may  merge  inori 
the  trana verse  fracture  o 


which  gave  rise  to  the  fracture.  They  may  Iwfl 
arranged  under  three  different  heada,  to  which,  how-f 
ever,  there  are  certain  mo<]ificationa  ;  viz.  the  obliquOt^ 
the  tranaverse,  and  the  longitudinal,  named  i 
order  of  their  frequency. 

L  mind,  however,  that  thes 
exactly  defined,  but  that  the 
e  or  leaa  into  another ;  thus, 
L  the  one  hand  and  the  longi- 
tudinal on  the  other  usually  have  a  certain  amount  of 
obliquity,  and  so  me:^  into  the  oblique  fonn  of 
injury  ;  so  that  in  speaking  of  fracture  of  one 
other  kind  we  merely  infer  that  it  has  a  more  i 
transverse,  oblique,  or  longitudinal  direution,  as  the  ' 
case  may  be. 

Oblique  fl-actures  are  the  most  common  form  J 
in  fractures  of  the  extremities,  and  usually  occur  from.  1 
indirect  violence.     The  amount  of  obliquity  may  vary   I 
very  much;  on  the  one  hand,  obliq^ue  fractures  may  be   I 
only  one  degreeremoved  from  transverse  fractures,  while    I 
on  the  other  they  may  be  almost  longitudinal,  running 
more  ihan  half  the  length  of  the  shaft  of  the  bone. 
They  partake  somewhat  of  the  character  o£  the  green- 
stick  fracture,  and  are  produced  very  much  J 
same  way.     That  is  to  say,  the  bone  is  compressed  by    ■ 
two  opposing  forces ;  it  bends  ;  a  few  fibres  give  way  on 
the  convex  surface  of  the  curve,  and  thus  allow  e   ' 
further  bending  to  take  placa    A  fi-esh  disruption 
fibres  now  occurs  at  a  higher  level  than  the  former, 
because,  of  the  two  forces  applied  to  the  bone,  the  ona 
ia  an  active  or  moving  force,  the  other  a  stationary 
one,  and  a  further  bending  occura ;  this  process  being 
continued,  a  gradual  solution  of  continuity  takes  place 
in  a  direction  upwards  and  inwards ;  that  is  to  aay, 
upwards  towards  the  moving  force  which  produces 
the  fracture,  and  inwards  towards  the  concavity  of 
the  curve  produced  by  the  original  bending  of  the 
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bone,  and  thus  an  oblique  fracture  ia  produced,  Thff 
oblique  fracture  is  more  dangerous  than  the  trans^ 
Terse,  and  the  more  oblique  the  greater  the 
danger,  since,  owing  to  the  obliquity  of  the  frac- 
ture causing  the  broken  ends  to  be  pointed,  there 
is  greater  probability  o£  laceration  of  the  soft 
parta,  and  even  perfora- 
tion of  the  skin,  and  the 
production  of  a  com- 
pound fi'actiira     There 

greater  difficulty  in 
maintaining  the  frac- 
tured surfaces  in  ap- 
position, and,  of  course, 
a  lai^er  surface  for  re- 
pair. A  variety  of  the 
oblique  fracture  is  some- 
times described  as  the 
»&rro,t&d  fracture.  As 
its  name  implies,  it  is  a 
fracture  where  the  op- 
posite surfaces  pi-esent  a 
serrated  or  dentatedout- 
line,  so  tliat  they  may 
interlock,  and  thus  pre- 
sent an  impediment  to 
reduction  if  displace- 
ment has  taken  place. 

The  transverse 
fracture  is  usually  pro- 
duced either  by  direct 
violence  or  by  muscular 
action.  There  is  often  ; 
tlie  fracture,  cases  whore  the  line  of  disunion 
lutely  at  right  angles  to  tlie  boue  being  extremely  ra 
they  do,  however,  occasionally  occur.      (Ste  Fig. 
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certain  alight  obliquity  of 
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Examples  of  transverse  fracture  from  muBculftr  ai 
are  constantly  seen  in  the  pBtclk,  and  leas  commonly  in    ' 
the  olecranon.     Separation  of  the  epijihyais  of  a  long 
bone  as  occurring  in  chiMren  may  also  be  regarded  a 
tk  form  of  transverse  fracture. 

The  limgitadlnBl  fractnre.  —  The  exact  m*-  | 
ohanism  by  whicli  this  fracture  is  producpil  inlong  b 
is  not  definitely  known  in  all  cases.     No  doubt  in  most  I 
it  is  produced  by  direct  violence,  and  especially  from  | 
gun-shot  injuries ;  but  in  others  it  would  appear  to  be  | 
the  result  of  extreme  violence  exerted  upon  one  end 
of  a  long  bone  in  the  direction  of  its  long  axis,  vhUs 
the  other  end  of  the  bone  is  fixed, 

A  combination  of  the  two  preceding  fracturea  ia 
not  uncommonly  met  with,  especially  in  the  lower  end 
of  the  humerus  and  femur,  constituting  the  T-ahaped 
fracture ;  that  ia  to  say,  a  transverse  fracture  aaross 
the  shaft  of  the  bone  above  the  condyles,  and  a  longi- 
tudinal fracture  running  down  from  the  tranevsraa 
one  into  the  joint  between  the  condyles  (Fig.  6). 


CHAPTER  III. 

SYMPTOMS   AND   DIAO NOBIS   OF   FBACTURBB. 

The  diagnosia  of  a  fracture  is  sometimes  remarkably 
fasy ;  the  symptoms  are  so  unequivocal  that  the  nature 
of  the  lesion  may  be  ascertained  at  a  glance ;  in  other 
cases  it  is  just  as  difficult,  and  Bometimes,  indeed, 
impossible,  and  we  can  only,  after  the  most  careful 
examination  and  the  most  rigid  scrutiny,  arrive  at 
the  conclusion  that  there  is  probably  a  fracture,  with- 
out being  able  to  coma  to  a  definite  opinion  on  the 
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The  fiymptoma  by  which  we  diagnose  a  fraetiire 
are  very  numerous,  nnd  may  be  enumerated  u 
follows  : 

(1)  The  histoiy  of  the  accident;  (2)  pain;  (3) 
deformity  ;  (4)  increased  mobility  in  the  continuity 
of  the  bone ;  (6)  inability  to  move  the  limb ;  (6) 
inability  on  the  part  of  the  fragments  to  maintain 
their  position  when  reduced;  (7)  crepitus;  (8) 
ecohymosis. 

Borne  of  these  symptoms  are  quite  pathognomonic 
of  the  injury  when  they  exist ;  but,  nevertheless,  ft 
fracture  may  have  taken  place  without  tbeir  being 
present.  Other  of  the  symptoms  are  much  more 
equivocal,  but  still  are  important,  especially  in  doubt- 
ful cases,  in  substantiating  the  diagnosis. 

1.  The  historr  of  the  BCcideni.— The  manner 
in  which  the  accident  occurred,  and  the  nature  and  force 
of  the  injury,  should  always  be  inquired  into,  and  may 
assist  in  giving  aome  idea  of  the  character  of  the 
lesion.  The  narration  of  the  history  will  often,  too, 
elicit  one  important  fact,  which,  when  it  ia  present,  ia 
highly  characteristic  ;  and  that  is,  that  the  patient  ii 
himself  conscious  that  a  bone  is  broken  ftum  having 
heard  a  distinct  and  audible  snap  at  the  moment  cd 
the  accident.  This  is  by  no  means  constantly  com- 
plained of,  since  the  patient  at  the  time  of  the 
accident  is  too  much  agitated  to  be  aware  of  it ;  but 
that  most  bones  do  give  way  with  an  audible  crack  ia 
more  than  probable,  especially  because  the  cases  in 
which  the  patient  is  aware  of  it  are  those  in  which  he 
is  not  agitated  at  the  time  of  the  accident,  as,  for 
instance,  in  s^Mntaneous  fracture 

2.  Palo  is,  of  course,  a  symptom  of  fracture,  as 
of  every  other  lesion,  and  it  would  scarcely  seem 
necessary  to  allude  to  it  as  one  of  the  diagnostic 
symptoms  of  the  injury,  except  to  point  out  that  ite 
presence  ia  useful  in  drawing  our  attention  to  the 
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exact  Beat  of  injuiy,  and  its  character,  fixed  audi 
abiding,  is  oft«a  of  importance  in  distinguiahm^' 
between  a  fracture  and  a  contusion,  where  the  pain  " 
mora  diffused  and  less  persistent. 

3.  Deforoiity,  or  altei-ation  in  tlie  shape  of  th« 
part,  maybe  due  to  three  causes;  (1)  swelling;  (2) 
displacement  of  the  fragments ;  (3)  separation  of  the 
fmgments.  The  swelling  which  attends  a  fracture  is 
due,  in  a  recent  case,  to  extravasation  of  blood ;  later 
on  it  may  be  produced  by  other  causes,  the  effnsion 
of  inflammatory  products  or  radenia.  The  blood 
comes  froQi  the  torn  vessels  io  the  broken  ends  of  the 
bone,  and  also  from  any  vessels  which  have  been 
injured  in  the  surrounding  parts.  It  is  sometimes 
poured  out  in  large  quantities,  producing  great 
swelling;  and  thus  interfering  with  the  diagnosis  by 
obscuring  other  signs. 

Deformity  due  to  displacement  of  the  broken 
portions  of  bone  is  one  of  the  most  valuable  signs  of 
fracture.  Sometimes,  in  fact,  to  the  pi-actised  eye^ 
the  deformity  produced  by  a  fracture  is  sufliciect  tp 
establish  the  diagnosis.  The  principal  (susea  of  dia- 
placement  of  tbe  broken  ends  of  a  bone  are  three  : 
Fvfgl^  the  same  violence  which  produces  the  fracture 
may  cause  also  the  displacement ;  as,  for  instance,  in  a 
depressed  fracture  of  the  skull,  the  blow  which  pro- 
duced the  fractui^e,  by  its  continued  action  drives  the 
bone  inwards,  and  so  produces  the  displacement 
Secondly,  the  weight  of  the  Kmb  or  body  may  produce 
displacement  of  the  broken  ends  of  the  bone ;  as  io 
fracture  of  the  clavicle,  the  outer  fragment  is  drawn 
downwards  by  the  weight  of  the  arm.  Thirdly, 
muscular  contraction  is  undoubtedly  the  moat  aotive 
cause  of  displacement.  The  muscles  by  their  con- 
traction, which  may  be  either  tonic  or  spasmodic, 
approximate  their  points  of  attachment,  owing 
I  *-    ■'      support  afforded  by  the  bone  having  been 
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removed,  and  tbus  produce  tlie  displacement  of  the 
fragments  and  defoiToity  of  the  Kmb.  In  the  ex- 
tremities the  diaplacemeat  is  generally  produced  by 
the  lower  fragment  being  drawn  upwards,  and  there- 
fore the  form  of  deformity  ia  shortening ;  other 
yarietiea  may,  however,  occur.  To  these  three  prin- 
cipal causes  of  diaplacemect  may  be  added  a  foui-th, 
where  it  ia  produced  by  some  rough  or  injudicious 
handling  on  the  part  of  the  attendant,  or  to  the 
violence  of  the  patient  himself  during  deUrium. 

The  direction  in  which  the  displacement  tates 
place  depends  upon  the  direction  and  force  of  the 
impulse  which  caueed  the  fracture,  the  position  of 
the  limb  and  the  muscular  contraction  which  no 
longer  acts  upon  the  whole  bone,  but  on  a  part  of  it ; 
it  may  be  angxdar,  where  the  axis  of  the  bone  is 
altered  at  the  seat  of  fracture,  so  that  the  fi-agments 
form  an  angle  ;  lateral,  whei-e  one  fragment  is  dis- 
placed to  one  side  or  the  other;  longitudinal,  where 
one  broken  end  overlaps  the  other ;  and  rotatory,  where 
the  lower  fragment  is  twisted  on  its  own  asla,  so  as  to 
produce  a  rotation  of  the  limb  below  the  seat  of 
fracture. 

The  deformity  due  to  the  separation  of  the 
fragments  ia  seen  only  in  transverse  fractures,  and 
especially  in  fractures  of  the  patella,  os  calcis,  and 
olecranon,  and  is  generally  due  to  muscular  action.  In 
fraotures  of  the  os  calcis,  for  instance,  when  arising 
from  muscular  action,  the  posterior  part  of  the  bone 
may  be  felt  some  inches  above  the  heel,  having  been 
drawn  upwards  by  the  muscles  of  the  ealf. 

4.  Increased  mobility  in  the  conlinaity  of 
the  Itone  is  an  important  symptom  of  fracture  if  its 
presence  can  be  undoubtedly  ascertained ;  but,  unless 
care  ba  taken,  error  is  likely  to  creep  in.  On  the  one 
Land,  there  may  be  a  fracture  and  no  preternatural 
mobility,  as  in  cases  where  the  fracture  is  impacted  j 
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in  some  instances  of  eerrated  fracture,  and 
complebe  or  greonstick  fracture.  And,  on  the  other 
hand,  where  a  fracture  takes  place  in  the  neighhou]> 
hood  of  a  joint,  tho  normal  movements  of  the  articU' 
lation  may  be  mistaken  for  the  preternatural 
mobility  of  a  fracture.  Again,  the  elasticity  of  bodw 
bones,  eajiecially  the  ribs,  may  convey  to  the  aiii^eoa 
an  impression  of  increased  mobility,  and  may  b6 
attributed  to  fracture  unless  care  be  exercised.  When, 
however,  tie  presence  of  increased  mobility  in  the 
continuity  of  a  bone  can  be  undoubtedly  ascertained, 
it  becomes  an  tmequi vocal  sign  of  a  broken  bone. 

6.  Inahllitj'  to  move  the  lipib  is  so  conntant  ft 
Bymptom  of  all  injuries  on  account  of  the  pain  pro- 
duced by  80  doing,  that  it  sKircely  seems  necessary  to 
allude  to  it  as  a  special  symptom  of  fracture ;  but  in 
fracture  this  disability  arises  from  a  special  cause  ;  from 
the  solution  of  continuity  of  the  boay  lever  on  ■which 
the  muscles  act.  In  impacted  and  greenstick  fra«~ 
tures,  therefore,  this  symptom,  ea  &r  as  regards  thia 
cause,  cannot  be  said  to  exist. 

6.  Inability'  on  the  part  of  the  fingmentK 
to  maiDlain  their  positjon  when  reducedi — 
This  is  an  important  symptom  of  fracture  in  regard 
to  its  drngnosis  from  another  form  of  injury, 
dislocation. 

It  will  be  noted  in  the  sequel,  in  speaking  of  the 
diagnosis  of  fracture,  that  the  main  injury  for  which 
it  is  liable  to  be  mistaken  is  dislocation.  And  in  thia 
symptom  of  the  inability  on  the  part  of  the  fragmenfa 
to  maintain  their  proper  position  in  fracture  after  re- 
duction, uidess  some  means  be  taken  to  maintain 
I  them  in  their  proper  position,  we  have  an  important 
diagnostic  sign  by  which  we  can  distinguish  it  from  a 
case  of  dislocation,  where,  as  a  nile,  there  is  little 
to*  'ir  the  displacement  to  recur  after  reduction, 

la  or  two  exceptional  casea 
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7.  Crepltas.— This,  perhaits,  of  all  aymptoms, 
18  the  one  on  ■which  laost  streaa  ia  laid  in  the  diagnosis 
of  (racture  ;  but  here  also  error  may  creep  in  unless 
caution  be  employed.  For,  in  the  first  place,  Bensa- 
tions  other  than  those  produced  by  nibbing  of  two 
bony  surfaces  together  may  be  mistaken  for  crepitus  ; 
and,  secondly,  a  fracture  may  exist,  and  still  this 
symptom  be  absent.  The  peculiar  sensation  produced 
by  moving  over  one  another  the  t'wo  surfaces  of  a 
synovial  membrane,  when  it  is  roughened  by  inflam- 
mation, or  of  a  bursa,  or  sheath  of  a  t«ndon  in  the 
sanie  condition,  ia  not  unlikely  to  be  mistaken  for 
crepitus,  especially  in  the  inexperienced  hand. 

The  sensation,  however,  to  the  practised  touch  ia 
very  different,  being  softer,  more  subdued,  and  more 
prolonged,  and  a  mistake  ought  not  to  occur.  It  ia 
said  also  that  the  peculiar  crackling  sensation  pro- 
duced by  air  bubbling  through  the  cellular  tissue  in 
cases  of  emphysema  may  be  mistaken  for  crepitus. 

On  the  other  hand,  crepitus  ia  absent  in  many  cases 
of  fracture.  In  the  impacted  fracture,  and,  aa  a  rule, 
in  the  incomplete  fracture,  crepitus  is  not  to  be  felt. 
So.again,  when  the  broken  ends  cannot  be  brought  into 
apposition,  either  from  over-mufJi  separation  or  from 
over-riding,  crepitus  cannot,  of  course,  be  elicited. 
In  instances  where  the  one  fragment  cannot  be  made 
to  glide  over  the  other,  as  in  serrated  fractures,  crepi- 
tus ia  also  absent.  Foreign  bodies  between  the  ends 
of  the  broken  hones,  as  a  clot  of  blood  or  a  piece  of 
muscie,  prevent  crepitus.  Iiastly,  the  ends  of  the 
hones  may  be  softened  by  old  age,  as  in  the  neck  of 
the  thigh  bone,  or,  after  some  time,  may  be  coated 
with  a  layer  of  plastic  mateiial  from  inflammation, 
BO  aa  to  render  the  sensation  of  crepitas  very  obscurfli  1 
or  altogether  absent.  J 

8.  EccbymosiB. — Allusion     has    already    beea  I 
made  to  the  subject  of  extravasations  of  blood  t 
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Bymptom  of  fi'acture ;  but  it  seems  desirable  to  allude 
to  it  again  under  a  special  beading,  since  it  is  almost 
the  only  symptom  wLich  we  possess  as  a  means  of 
diagnosis  in  certain  cases  of  fracture.  Thus,  in  Bome 
fractures  of  the  base  of  tlie  skull,  extravasation  dt 
blood,  and  consequent  discoloration,  is  tbe  main  symp* 
torn  on  wbicb  we  rely  in  diagnosing  these  injuries. 

Again,  in  fracture  of  tlie  lower  end  of  tbe  fibula 
there  are  often  none  of  tbe  ordinary  signs  of  fracture 
present,  no  displacement,  no  crepitus  j  possibly  only  a 
fixed  pain,  wbicb  might  be  mistaken  for  a  contusion  or 
a  sprain,  which  may  co-exist.  The  appearance,  in  the 
course  of  a  few  days,  of  a  linear  eccbymosis  along  tbe 
lino  of  fracture,  will  establish  at  once  the  diagnosis. 

By  a  careful  attention  to  the  above-mentioned 
symptoms,  the  diagnosis  of  fracture  can  generally  be 
made.  There  are  two  forms  of  injury  with  wbicb  it 
may  be  mistaken,  viz.  dislocation  and  severe  con- 
tusion. 

from  dislocation  there  is  seldom  much  difficulty. 
In  addition  to  the  symptoui  to  wliicli  allusion  has 
already  been  made,  that  a  dislocated  bone,  when 
reduced,  remains  in  its  place,  while  the  deformity  of  a 
fracture  at  once  returns,  when  tbe  extension  employed 
for  ite  reduction  has  been  relaxed ;  there  is  an  absence 
of  crepitus,  unless  tbe  dislocation  be  complicated  witb 
fracture  and  preternatural  immobility,  instead  of  the 
increased  mobility  which  is  so  cbaracteristic  a  symp- 
tom of  fracture. 

From  contusion  it  is  not  always  possible  to  come 
to  a  correct  diagnosis  at  first.  If  the  extravasation  is 
great,  tbe  natural  contour  of  the  parts  ia  so  altered  a8 
to  mask  any  deformity  which  may  exist,  and  tbe 
crepitus  transmitted  through  a  great  ma'is  of  blood 
may  be  obscured  and  lost.  "Under  these  circumstances 
a  guarded  opinion  should  be  given,  and  tbe  case 
*  '  as  one  of  fracture,  until  the  subsidence  of  the 
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swelling  allows  us  to  examine  the  part  with  more 
prospect  of  clearing  up  our  doubts.  This  is  especially 
essential  if  fixed  paia  ia  one  particular  part  of  the 
bone  is  complained  of. 

It  remains  now  to  say  a  word  or  two  on  the  symp- 
toms of  some  apecial  forms  of  fracture,  in  so  far  as 
they  differ  from  the  signs  of  ordinary  fracture. 

Impacted  IractnreSi — The  presence  of  impac- 
tion often  renders  the  diagnosis  of  fracture  very  difficult. 
In  consequence  of  the  one  fragment  being  driven  into 
and  fixed  in  the  other,  two  of  the  most  prominent 
signs  of  fracture  are  of  uecesiaity  absent,  that  is  to 
say,  crepitus  and  increased  mobility  in  the  continuity 
of  the  bone.  The  presence  also  of  a  considerabie 
amount  of  swelling  may  mask  any  displacement  which 
may  exist,  and  will  add  to  the  dif&culties. 

The  surgeon  must  be  guided  in  forming  an  opinion, 
first  of  all,  by  the  history  of  the  accident,  being  such 
BB  would  not  only  produce  a  frajtture,  but  also,  from 
the  direction  of  the  violence,  would  have  a  tendency 
to  impact  or  force  the  one  fragment  into  the  other  ; 
secondly,  by  the  seat  of  the  injury,  e.ff.  if  it  occurs  at 
the  extremity  of  a  long  bone,  where  the  part  im- 
pacted consists  of  loose  cancellous  tissue,  while  the 
impacting  portion  is  compact,  solid  bony  tissue  ;  and, 
thirdly,  by  the  deformity  or  distortion  present  whether 
it  is  characteristic  of  the  particular  fracture. 

Incomplete  ft-actnres. — The  signs  which  indi- 
cate the  presence  of  a_/r'MMre  of  a  bone  are  not  sufficiently 
marked  to  render  a  diagnosis  by  any  means  certain. 
The  presence  of  fixed  pain  in  one  particular  spot  in  a 
bone  after  the  receipt  of  a  severe  injury,  probably  from 
direct  violence  and  the  appearance  of  a  linear  ecchy- 
moais,  after  the  lapse  of  a  few  days  would  justify  us 
in  assuming  that  a  fissure  of  the  bone  had  taken  place, 
though  it  would  not  entitle  us  definitely  to  state  t^t 
auoh  was  uuiloubteUly  the  case. 
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In  grecnsticlt  fracture  the  diagnosis  is  leos  diffi- 
cult, since  there  isthe  presence  of  deformity,  which,  when 
oocurring  in  a  child  aa  the  result  of  indirect  violence, 
may  be  looked  upon  as  sufficient  evidence  on  which  to 
base  a  diagnosis. 

In  subcutaneous  hones  the  presence  of  a  lump  at 
the  seat  of  injury  may  also  be  observed,  and  in  some 
oasea  ci-epitus  may  be  evolved  upon  attempting  to 
ovaroome  the  deformity. 

SeparatioD  of  tbe  epiphyses. — These  injt 
necessarily  oocur  in  the  young,  before  the  age  of  eighteen 
or  twenty,  anO  for  the  most  pnrt  much  earlier.  The  first 
point,  therefore,  in  the  diagnoaia,  ia  the  age  of  the 
patient ;  secondly,  the  position  of  the  injury  at  the 
extremity  of  a  long  bone,  or  in  a  {losition  correspond' 
ing  to  an  epiphysis  ;  thirdly,  the  nature  of  the  crepi- 
tns,  which  in  the  true  form  of  the  injury  is  of  a  aofter 
and  leas  marked  character.  It  must  he  borne  in  mind, 
however,  that  in  the  majority  of  these  so-calied  cases 
of  mparatlon  of  the  epiphyses  thei'e  is  a  certain  amount 
of  disunion  of  bony  material,  as  has  been  stated  above, 
and  that  in  these  cases  the  crepitus  will  be  well 
marked  and  rough,  as  in  ordinary  fracture;  lastly,  the 
projecting  fragments,  if  they  can  be  perceived,  will 
present  a  mora  rounded  outline  than  the  sharp  margin 
of  a  broken  bone.  The  distinction,  however,  between 
a  transverse  fracture  of  the  shaft  of  a  long  bone  in 
tbe  neighbourhood  of  a  joint  and  the  separation  of 
the  epiphysis  is  not  always  possible,  and,  fortunately, 
as  regards  the  treatment,  an  error  in  judgment  is  a 
natter  which  will  not  materially  interfere  with  the 
velfare  of  the  patient.  Nevertheless,  the  subject  is  ai 
importance  as  regards  the  prognosis,  since  ii\jury  to 
tliu  epiphysial  cartilage  is  liable  to  be  followed  by 
diminished  growth  and  impaired  usefulnesa  of  the 
liujfa. 


CHAPTER  IV. 

THE  UNION   OF   FKACTURES. 

Tbe  inanner  in  which  fractured  bones  unite  is  atil^ 
to  some  exteat,  &n  opeu  queetioiL  This  is  partly  due 
to  the  difficulties  which  exist  in  obtaining  oppcos 
tunitiea  of  exaraining  reoent  fractures,  during  the 
proce^a  of  union,  in  the  human  subject ;  partly  to  the 
fact  that  fractures  in  the  lower  animals  do  not  unite 
in  a  manner  similar  in  all  respects  to  those  in  manj 
and,  lastly,  because  union  takes  place  in  a  different 
manner  in  different  fracturea  ;  that  is  to  say,  the  pro- 
cess of  union  in  a  simple  fi-acture  diffei's  from  that  in 
a  compound  fracture,  and,  again,  in  the  former  claaa, 
simple  fractui-ea  unite  in  diflerent  ways  under  differ- 
ent circumstances. 

Union  OP  Simple  Tbaotckes. 

It  will  be  convenient,  in  order  to  give  a  compra- 
hensive,  and  it  is  to  be  hoped  a  clear,  view  of  what  is 
known  on  the  subject,  to  consider  tie  union  of  simpl* 
fractures  under  three  different  heads  ; 

(1)  The  union  of  a  simple  transverse  fracture, 
where  tJiere  is  no  displacement,  and  where  there  has 
been  but  little  laceration  of  surrounding  parts. 

(2)  The  union  of  a  more  or  less  oblique  fracture, 
with  a  greater  or  less  amount  of  displacement,  and 
with  injury  to  surrounding  paits. 

(3)  IJuion  of  a  fracture  in  wliich  the  ends  of  <^ 
bone  are  not  kept  strictly  in  apposition. 

/"irsf.— Union  of  a.  simple  transverse  fracture^ 
without  displacement  and  with  little  injury  to  sur- 
rounding parts,  For  the  sake  of  analogy,  this  maj 
be  compared  to  a  clean,  incised  wound,  in  which  the 
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edges  are  brought  into  immediBte  apposition  without 
the  intervention  of  any  foreign  body.  Such  a  wonad 
■usually  unites  by  "  primary  adhesion,"  that  ia,  by- 
adhesive  inflammation.  The  same  thing  occtus  in 
bones.  If  the  fracture  is  transverse  or  only  elightly 
oblique,  and  is  unaccompanied  by  displacement^  tlui 
amount  of  injury  to  the  tissues  around  the  fracture  is 
slight,  and  consequently  the  extravasation  of  blood 
inconsiderable  in  amount. 

The  first  change  consists  in  a  limited  amount  of 
inflammation  appearing  in  the  bone  ends  and  in  the 
periosteum  surrounding  them.  The  latter  becomes 
vaseular  and  thickened,  and  the  Haversian  canals  of 
the  hone  dilated  and  hypervascular  and  the  bone  tissue 
softened.  Ah  a  result  of  this  hypenemia,  an  inflam- 
matory new  growth  is  poured  out  between  the  ends  of 
the  fractured  bone,  and  also  probably  to  a  slight  extent 
in  the  deeper  layers  of  the  periosteum  next  the  bone. 
This  forms  a  thin  pulpy  layer,  which,  on  microscopic 
examination,  presents  small  roundish  cells,  similar  to 
white  blood  corpuscles,  together  with  others  present- 
ing the  varied  form  of  embiyonic  medulla.  This 
material  next  becomes  infiltrated  with  calcareous 
salts,  and  finally  undergoes  a  slow  process  of  ossihca- 
tion.  This  may  occur  either  directly  from  the 
immediate  ossification  of  the  new  cells  of  the  inflam- 
matory material,  or  after  the  new  growth  has  passed 
through  an  intermediate  cartilaginous  st^e.  Probably 
in  these  cases  of  fracture  without  displacement  tlie 
intermediate  cartilage  is  rai-ely  or  never  formed, 
though  there  is  even  here  some  appearance  of  the 
formation  of  this  material,  since  in  some  sections  the 
cells  may  be  noticed  to  be  encapsuled  and  the  inter- 
cellular substance  present  a  hyaline  appearance. 

Sacondly,  we  have  to  consider  the  union  of  a  more 
or  less  oblique  fracture  with  a  greater  or  less  amount 
of  displacement  and  with  injury  to  surrounding  parts. 
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In  consequence  of  this  injury  to  the  tissues  in  the 
neighbourhood  of  the  fracture,  the  amount  of  blood 
poured  out  is  very  much  greater  than  in  the  former 
inatance.  If  a  recent  fracture  be  examined,  the  whole 
of  the  tisBues  in  the  neighbourhood  will  be  found  to 
be  infiltrated  with  extravaaated  blood.  This  blood  ia 
gradually  absorbed  during  the  first  ten  or  twelve  days 
which  succeed  a  fracture,  either  altogether,  or  only  a 
very  amall  portion  remaining.  Whether  this  remain- 
ing poilion  becomes  converted  into  callus  or  not  ia 
doubtful.  "Whether,  in  fact,  the  extravasated  blood 
IB  simply  to  he  regarded  as  a  foreign  substance  which 
must  be  got  rid  of  before  union  can  be  accomplished, 
or  whether,  as  Mr.  Greig  Smith  believes,  the  clot 
actually  becomes  organised  and  forms  an  important 
element  in  the  repair  of  fracture,  is,  at  present,  un- 
certain,* It  would  be  foreign  to  the  scope  of  this 
work  to  enter  into  a  discussion  on  this  question, 
further  than  to  remark  that  the  opinions  of  Mr.  Greig 
Smith  appear  to  require  further  confirmation  before 
they  can  be  adopted  as  definitive. 

After  the  effused  blood  has  been  absorbed,  the 
changes  which  take  place  around  the  displaced  frao> 
tured  ends  of  the  bone  are  the  same  in  their  main. 
features  as  the  union  of  the  transverse  fracture  with- 
out displacement.  They  differ  principally  in  the  source 
from  which  the  new  bony  material  is  derived  ;  for 
whereas,  in  the  foimer  case,  it  was  fouDd  to  proceed 
mainly  from  the  fractured  ends  of  the  bone,  here  it  is 
derived  from  the  tissues  outside  the  bone,  viz.  the 
periosteum  covering  it  and  the  structures  external  to 
the  periosteum,  as  ligament  and  tendon,  interniusoular 
connective  tissue,  and  sheaths  of  vessels  and  nerves. 
But  it  ia  to  be  noted  that  in  both  instances  the  in- 
flammatory new  growth  ia  derived  from  the  same  kind 
of  structure,  viz.  connective  tissue,    Li  the  one  instance 

•  Jmimol  0/  Jnoiomv  mi  PhiiiioIogK,  vol.  ivi.,  part  2,  p.  153, 
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from  the  connective  tisEue  surrounding  the  blood-v 
of  the  Havei-aian  canals  in  the  immetliat*  neighboni 
hood  o£  the  fracture,  in  the  other  from  the  connective 
tissue  Eurrouudiiig  the  bone,  t!ie  periosteum,  and  1 
tissues  in  immediate  r< 
tion  with  it    This  coniu 
tive    tissue   becomes  thff 
seat      of      inflammatory 
changes  ;  el  new  material 
is    formed,    consisting  of 
small  rounded  cells,  wbiofa 
inflltrate  the  tissues 
tioned  above,  being  pi 
between    those    parts 
the   broken   bone  whose 
surfaces    are   opposed,   BO 
that  its  extent  increases 
in  direct  proportion  to  the 
an)ount  of  displacement 
This     condition  "* 

shewn  in  the  preparatiorf' 
from  which  the  accom- 
panying figure  was  taken, 
(Fig.  6).  It  will  be  seen 
that  there  is  a  large  mass 
of  intermediate  callus,  or 
new  bone  growth,  thrown 
out  between  the  two  dis- 
placed fractured  ends, 
where  it  is  required  in 
order  to  cement  the  bones 
together,  but  throughout 
_.™._ — ,  ^^   j.^j.    ^f  ^j|g  circum- 

ference of  the  upper  broken  end  there  has  been  no  deposi- 
tion of  new  material.  This  inflammatory  exudation  has 
been  poured  out  from  the  connective  tissue  in  the  neigh- 
bourhood, partly  from  the  periosteum  and  partly  from 


vhiofa  '^^m 
medk^H 
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the  soft  parts  around  tlie  fracture.  The  subsequent 
changes  which  take  place  in  this  new  formation  are 
identical  with  those  which  occurred  in  the  new  growth 
situated  between  the  ends  of  the  bone  in  the  transverse 
fracture  without  displacement.  It  must  be  borne  in 
mind  that  this  new  growth  consists  of  an  infiltration  . 
of  the  connective  tissue  with  cells,  which  consist,  in 
a  great  metmire,  of  leucocytes.  The  connective  tissue 
wastes  and  softens  and  shows  a  tendency  to  become 
converted  into  its  earlier  embryonic  condition.  It 
then  undergoes  a  process  of  calcification  and  becomes 
converted  into  bone,  either  directly,  or  sometimea, 
especially  in  children,  through  the  intervention  of  » 
cartilaginous  stage.  The  occurrence  of  the  inter- 
mediate cartilaginous  stage,  or,  perba|)s,  more  strictly 
speaking,  the  formation  of  a  mat-crial  resembling 
oirtilage,  is  more  frR<)nent  in  this  form  of  union  o( 
fracture  than  the  former. 

Id  such  an  extreme  esample  of  displacement  as  the 
one  figured  above  (Fig.  6),  where  the  fractured  ends 
overlap  one  another,  the  broken  exti^mities  are 
nowhere  in  appoaiticin  ;  nevertheless  a  similar  process 
takes  place  here  as  in  the  case  of  tlie  transverse  frac- 
ture without  displacement.  That  is  to  say,  a  limited 
amount  of  ostitis  takes  place.  The  Haversian  canals 
enlarge,  the  cellular  tissue  which  they  contain  becomes 
infiltrated  with  cells,  and  an  inflammatory  new  growth 
is  poured  out  over  the  fractured  extremity  of  the 
bone.  This  undergoes  calcification  and  ossification, 
and  becomes  converted  into  a  thin  shell  or  scale  of 
l>one  which  closes  in  the  medullary  canal.  This  con- 
dition is  well  shown  in  the  prejiaration  from  which 
the  accompanying  figiire  is  taken  (Fig.  7),  where  the 
extremities-  of  the  medullary  canal,  ten  weeks  after 
the  accident,  are  seen  to  be  closed  with  a  thin  layer 
of  very  porous  and  friable  bone. 

Thirdly. — Union  of  fracture  in  which  the  ends  <f  Iha 
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Jone  are  ?io(   iepi  strictly   in 

apposition.  When  the  fractured 

t^^'^r^Sy 

ends  of  a  bone  are  not  kept 
strictly  in  apposition  a  mode 

wiSrl^r^ 

of  union  takes  place  which  is 

w     !m 

described  by  Dupuytren  as  the 

n      /V 

ordinary    way    in    which   all 

I      m 

fractures  unite.     He  declares 

that    "nature    never    a^com- 

pHehes  the   immediate  union 

of  a  fi-acture  save  by  the  for- 

mation of  two  successive  de- 

' ■ 

posits  of  callus,"  and  his  de- 

IL 

scription  was  formerly  accepted 

H^  li 

versally  adopted.     The  eoorce 

of  error  arose,  no  doubt,  from 

^Sh|l| 

the  fact  that  Dupuytren  derived 

all  his  infonnation  on  this  sub- 

^^  "-" 

ject  from  experiments  on  the 

II&B7 

lower  animals,  in  whom,  from 

1  '^Sjf 

the  impossibility  that  there  is 

of  keeping  the  ends   of  the 

1     ii'X 

fractured  bone  in  perfect  ap- 

position,   union    takes    place 

li 

always,  or  almost  always,  by 

this  double  method.     The  pro- 

cess may  be  briefly  described 

as    follows.      After   the    ex- 

tra vasated     blood,    which    is 

^^ 

poured     out     as    the    result 

tGe  eitenl  of  Etnnt  three  IncliDi.  tlia 

\£0MS^j|^B 

Fig.    7.  -  Fomur    (mcnired 

<rroRi  k  prBiarBilDii  In  Lha  muHiuD  dI 

IS^»''  t""  t;«''"  o"  «» 
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injury, 


ftbaorbed,  milanimation  is  set 
up  in  the  medullary  mem- 
brane, in  the  bone  itself,  in 
the  periosteum  around  the 
fractured  bone,  aud  in  the 
neighbouring  tissues  external 
to  the  periosteum.  This  is 
attended  by  the  effusion  of 
an  inflammatory  exudation 
which  takes  place  {a)  in  the 
medullary  canal,  forming  a 
plug  and  sometimes  named 
"  interior  callus  "  ;  (/3)  be- 
tween the  ends  of  the  bone, 
as  in  the  ordinary  transverse 
fracture  without  displace- 
ment, csalled  "  intermediate 
callus  " ;  and  (y)  around  the 
ends  of  the  bone,  either  in 
the  substance  of,  or  external 
to,  the  periosteum,  where  it 
forms  a  fusiform  mass,  of 
greater  or  less  extent,  ac- 
cording to  the  exigencies  of 
the  case,  which  completely 
Burrouwds  and  enclosea  the 
fractured  ends  of  the  bone, 
and  is  hence  named  "  en- 
sheathing  callus"  (Fig.  8). 
The  interior  callus  and  en- 
■heathing  callus  are  named 
together  "  provisional,"  since 
they  are  only  temporary, 
thrown  out  rapidly  in 
order  to  support  the  frac- 
ture and   maintain    the    broken    ends 


1  almost,  if  not  completely, 
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like  n  splint ;  while  the  intermediate  cftllus  is  termed 

"definitive,"  and  is  more  slowly  but  permitnenlly 
Boldeiing  the  ends  of  the  bone  together ;  as  Boon 
aa  this  ia  accanijilished  the  provlsiunal  callus  is  re- 
moved by  absorption,  being  no  longer  required.  The 
process  of  ossification  ia  ideuticslly  the  same  in  the 
two  forms,  the  only  difference  being  the  greater  ra- 
pidity witii  which  it  takes  pliu?e  in  the  provisional 
than  in  the  definitive  callus.  The  inflammatory  ex- 
udation is  converted  into  bone  either  directly  or 
through  the  intervention  of  a  cartilaginous  stage,  this 
latter  occurring  frequently  in  children  and  in  the 
lower  animals.  As  soon  as  the  process  is  completed 
in  the  definitive  callus,  the  provisional  callus,  being 
no  longer  required  to  maintain  the  parts  in  apposition, 
is  absorbed.  AUoijeth«r,  if  the  bones  have  been  placed 
in  accurate  apposition  bo  that  one  fractiintd  end 
esactly  ooincides  with  the  other ;  in  paH,  if  the 
broken  bone  has  not  been  maintained  in  proper  posi- 
tion, since  a  small  portion  of  it  remaina,  filling  in  any 
angles  ajid  rounding  off  any  prominences  which  may 
exjat.  The  interior  callus  or  plug  of  bone  within  the 
medullary  canal  also  becomes  absorbed  and  the  chan- 
nel re-esbiblished.  So  that,  in  cases  where  no  displace- 
ment of  the  fragments  has  been  aUowed  to  remain,  it 
is  impossible,  upon  examination  of  the  bone  after  death, 
when  the  process  haa  been  completed  for  some  time, 
to  point  out  the  situation  of  the  fracture. 

Occasionally  it  happens  that  no  formation  of  inter- 
mediateor  definitive  callus  takes  place.  The  provisional 
callus  then  remains  permanently,  and  is  the  only 
means  by  which  the  broken  bone  is  Joined  and  the 
ends  maintained  in  apposition. 

Such  is  the  process  of  repair  of  fracture  aa  it 
takes  place  in  the  lower  animals,  and  in  man  when 
the  ends  of  tlie  bones  are  not  maintained  in  strict 
""noaition.    Accordingly  we  find  union  taking  place 
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in  this  manner  in  certain  bones  which  cannot  b«'  I 
maintained  in  an  immovable  position,  and  in  which  J 
the  fractured  ends  cannot 
be  kept  strictly  quiet.  In 
the  chivicle  and  the  ribs, 
bones  which  are  subjected 
to  const'ant  mulion  in  the 
movements  of  respiration ; 
in  young  children,  whero 
it  is  often  impossible  to 
maintain  at  al!  times  per- 
fect appoaition  of  the  frag- 
menta ;  in  patients  suffer- 
ing from  delii-iuni,  and,  in 
fact,  in  any  case  where 
fi-om  any  cause  whatever 
movement  of  the  broken 
ends  is  permitted,  then  the 
deposition  of  provisional 
callus  is  to  be  expected. 
Provisional  callus,  there- 
fore, is  developed  in  rela- 
tion to  tlte  necessities  of 
the  individual  cases,  and 
has  "no  final  purpose,  but 
is  the  unavoidable  result 
of  certain  abnormal  condi- 
tions. It  is  just  as  much 
the  necessary  result  of 
natural  laws  as  is  defini- 
tive callus."* 

CNION  OF  COMPOUND  FRAC- 
TURES. 

The  process  of  union  in 
a  compound  fracture  is 
identical  with  "  union  by  granulation"  in  an  ordinaiy 

•■  Haniiltou  on  "  Fmctures  and  Dislocaligns,"  y.  13,     16TV. 
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wound.  Nevertheless,  all  fractures  which  once  wero 
compound  do  not  unite  in  this  way.  A  compound  frao- 
tore  may  be  converted  into  a  simple  fracture  by  the 
healing  of  the  external  wound,  and  the  union  in  these 
cases  follows  the  course  above  described  as  pertaining 
to  simple  fracture.  The  cases  where  this  occurs  ara 
generally  those  where  there  is  a  small  wound  produced 
by  the  fractured  end  of  the  bone  protruding  through 
the  skin,  and  where  there  is  comparatively  little 
laceration  of  the  soft  parts. 

In  a  compound  fracture  where  there  is  but  little 
contusion  of  the  brotea  ends  or  splintering  of  the  bone^ 
and  where  the  periosteum  has  not  been  extensively  in- 
jured, union  takes  place  by  granulations  forming  over- 
the  fractured  surfaces  and  becoming  converted  into-, 
bone,  and  thus  constituting  the  bond  of  union.  When, , 
on  the  other  hand,  the  ends  of  the  broken  bone  have, 
been  so  injured  by  the  violence  of  the  injury  that  their, 
vitality  ia  destroyed;  or  where  the  periosteum  sur- 
rounding them  has  been  so  crushed  or  torn  that  the 
circulation  through  it  is  arrested,  the  ends  of  the 
bone  die  and  have  £rst  to  be  separated  ^m  the 
living  bone  before  union  can  take  place  {Fig.  9). 
This  ia  effected  by  a  process  identical  with  that  of 
separation  of  sloughs  In  soft  parts,  and  after  its  com- 
pletion union  takes  place  by  the  conversion  of  the 
granulations  into  bone. 
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CHAPTER  V. 

OF  7RA.GTUE(ES. 

The  treatment  of  fractures  has  to  be  considered  under 
three  different  heads.  First,  the  reduction  of  the 
fragments  to  their  normal  position,  popularly  termed 
'■*ing "  the   fracture ;    secondly,    die    means    by 
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which  the  fragments,  being  reduced,  are  miiintained 
in  their  proper  position  and  a  return  of  the  displace- 
ment prevented  until  consolidation  haa  been  effected. 
This  is  termed  "putting  up"  the  fracture;  ajid, 
thirdij,  the  general  and  constitutional  treatment  (A 
the  patient. 

1.  The  rednctioo  of  Ihe  fracture, — Th» 
time  at  which  this  Bhould  be  done  merits  considerar 
tion.  There  can  be  little  doubt  that  in  the  majority  of 
cases  the  sooner  it  is  effected  the  better;  for,  in  the 
first  place,  reduction  can  be  more  easily  accomplished 
immediately  after  the  receipt  of  a  fracture  than  if  it 
is  delayed  for  some  days,  during  which  time  the 
muscles  become  rigid  and  shortened  and  their  fibres 
matted  together  by  inflammatory  effusion.  They  thus 
offer  a  very  serious  impediment  to  reduction,  re- 
quiring the  employment  of  great  force,  which  may 
EOmetimen  be  attended  with  injury  to  other  stmo- 
tures  and  must  at  all  times  be  injurious  and  prai 
judicial  to  the  patients  Again,  if  the  patient  la  seen, 
directly  after  the  accident,  he  is  in  all  probability 
Buffering  more  or  less  from  shock,  and  hia  muscles 
are  flabby  and  yielding.  This  is  the  time  to  seize  for 
the  reduction  of  the  fragments.  After  reaction  haS 
come  on,  the  muscles  are  thrown  into  a  state  (rf 
conti-action  ;  sometimes,  when  irritated  by  a  shsrp 
fn^ment,  into  violent  contraction,  and  a  much 
greater  foree  is  therefore  required  to  overcome  them. 
If  a  fracture  is  left  unreduced,  a  sharp  fragment  may 
at  any  time  perforate  the  skin,  or  a  displaced  fragment 
by  pressure  may  cause  sloughing,  and  thus  render  a, 
simple  fracture  compound.  Or  the  displaced  bone 
may  irritate  and  lacerate  muscles  and  nerves, 
ducing  violent  and  painful  spasm,  and  often 
due  inflammatory  action.  Finally,  the  early  reduo- 
tiou  of  a  fracture  allays  the  anxieties  of  the  patient 
There  is  in   his  mind,  and  that  of   his   friends, 
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vague  fear  as  long  aa  tlie  fragments  are  out  of  plac^i 
and  a  sense  of  relief  ia  always  experienced  by  thenaij 
when  they  are  informed  that  the  limb  ia  "Bet"* 
Moreover,  at  the  time  ot  tlie  accident  the  patient  wiU' 
willingly  submit  to  any  meaaure  which  may  be* 
deemed  necessary,  while  often  after  the  lapse  of  %i 
few  days  he  will  resent  any  interference  with  hiB< 
limb,  and  will  refuse  to  permit  it  to  be  dhiturbed.  '■ 

There  are,  however,  certain  cases  in  which  aa> 
exception  mnst  be  made  to  the  general  rule  ofc 
reducing  a  fracture  as  soon  aa  possible  after  itBi 
receipt.  If  there  ia  great  swelling  and  ecchymoBis,! 
and  the  whole  limb  infiltrated  with  blood,  and  th» 
exact  position  and  nature  of  the  fracture  scarcely  to 
be  made  out,  it  is  perhajjs  the  wiser  course  not  to 
make  any  attempt  to  bring  the  fractured  ends  of  the 
bone  into  exact  apposition.  At  all  events  any  at^ 
tempt  should  be  of  the  gentlest  kind.  The  limb 
should  be  placed  as  nearly  as  possible  in  its  proper 
position  and  supported  by  means  of  sand  bags  op 
some  soft  splint,  as  a  junk,  until  the  swelling  has 
somewhat  subsided,  when  reduction  may  be  elfected 
without  ao  much  risk  to  the  patient.  Care  must  be 
taken  in  these  cases  not  to  apply  any  apparatus  wliich 
will  obstruct  the  circulation,  or  else  gangrene  will  be  the 
inevitable  re8ult.  For  the  same  reason,  tlie  application 
of  ice  or  irrigation  ia  to  be  avoided  ;  they  lessen  the 
vitality  of  the  part,  and  may  be  the  means  of  deter- 
mining the  gangrene  or  sloughing,  which  may  beimpend- 
ii^  from  the  laceration  and  injury  done  to  the  tissuea 

Sometimes  alao  in  cases  of  excessive  apaam 
it  is  bett«r  to  defer  the  attempt  to  effect  re- 
duction. Formerly  the  occurrence  of  spasms  pro- 
aented  an  insurmountable  difficulty  to  the  reduc- 
tion of  a  displaced  bone,  and  the  division  of  tendons 
and  muscles  was  resorted  to,  in  order  to  overcome  its 
influence,  but  since  the  introduction  of  amesthetics, 
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there  are  few  csBea  in  which  the  deformity  cannot  be 
overcome  and  reduction  effected.  In  cases  of  severe 
Bpasm  any  attempt  to  reduce  the  displacement  by 
force  without  an  anaesthetic  will  be  of  no  avail,  and 
in  former  days,  even  after  the  division  of  tendons, 
the  surgeon  had  often  to  be  content  with  a  very 
imperfect  result. 

In  all  cases  where  there  is  any  difficulty  in  effect- 
ing reduction,  either  from  spasra  or  otherwise,  the 
exhihition  of  an  antesthetic  is  indicated.  But  under 
ordinary  circumstances,  unless  the  patient  is  very 
nervous,  it  is  better  to  avoid  giving  chloroform  or 
ether.  The  patient,  suffering  from  shock,  is  not  in  the 
best  possible  condition  for  taking  an  anaesthetic, 
especially  chloroform,  and  unless  plenty  of  assistance 
is  available,  he  may  during  his  stru^les,  while  semi- 
unconscious,  do  himself  considerable  harm.  And  even 
with  a  number  of  aflsistauta  to  prevent  it,  the  convul- 
sive twitchingB  of  the  muscles  may  force  the  end  of  the 
bone  through  the  skin.  In  the  majority  of  cases  it 
will  be  found  that  the  broken  ends  of  the  bone  may 
be  replaced,  if  gentleness  and  caution  are  exercised, 
without  any  difficulty,  and  without  causing  the  patient 
much,  if  any,  pain. 

The  principal  factor  in  the  displacement  of  a 
fracture  is  muscular  coutratition ;  and  it  is  to  this  force 
that  we  must  especially  pay  attention  in  reducing  it. 
We  may  overcome  tliis  muscnlar  influence  in  two 
ways  ;  either  by  placing  the  limb  in  such  a  position 
that  the  muscles  which  are  the  cause  of  the  dispJaca-  ■ 
ment  shall  be  relaxed,  when  the  broken  ends  of  tb0>  I 
bone  will  naturally  fall  into  their  places,  if  no  othetf 
oauae  of  displacement  be  also  present ;  and,  secondly, 
we  may  combat  the  muscular  contiaction  by  a 
superior  force,  by  applying  extension  to  the  muscles 
until  they  yield.  In  doing  this  it  must  be  borne  in 
mind   thtit  a  steady  and  continuous   strain  on   the^ 


44  Fractures  a^d  Dislocations.       iSect,i 

muscles  is  more  likely  to  effect  the  object  in  view 
than  any  sudden  and  violently  applied  force.  The 
muscles  will  I'eaent  any  sndden  force,  but  will  yield, 
after  a  time,  from  fatigue,  to  steady  and  well-directed 
traction. 

It  ia  not  often  that  we  are  able  to  set  a.  fracture 
by  simply  relaxing  the  muscles,  since  it  generally 
happens  that  the  position  required  to  relax  the 
muscles  acting  on  one  fragment  causes  stretching  of  the 
muscles  acting  on  the  other,  and  therefore  does  not 
overcome  the  displacement.  Certainly  if  there  be  any 
shortening  this  plan  will  be  of  no  avail ;  it  can  only 
be  applied  where  there  is  slight  angular  or  rotatory 
displacement,  or,  perhaps,  separation  of  the  fragments. 
The  means,  therefore,  to  which  the  surgeon  will 
principally  have  to  trust  in  the  adjustment  of  Lis 
fracture  is  extension.  In  making  this  extension  the 
upper  end  of  the  bone  should,  if  possible,  be  firmly  ajid 
steadily  grasped  by  an  aHsistant ;  counter-extertaion^ 
This,  however,  cannot  always  be  done,  as,  for  instance, 
in  fracture  near  a  joint,  when  the  limb  must  be  firmly 
held  at  or  above  the  articulation  ;  in  fact,  in  the  most 
conrenient  position  for  obtaining  an  effective  grip. 
The  surgeon,  holding  the  bone  below  the  seat  o£ 
fracture,  makes  steady  and  continuous  traction  upon 
it,  at  the  same  time  swaying  it  from  side  to  side, 
or  gently  rotating  it  until  the  deformity  ia  overcome. 
Ocoaaionally  it  will  be  found  advantageous  to  require 
a  second  assistant  to  make  extension,  so  that  the 
Burgeon's  hands  may  be  free  to  seize  the  bone  at  the 
seat  of  fracture,  and  by  gentle  pressure  push  the 
fragments  into  position. 

The  following  rules  should  be  borne  in  mind  in 
making  extension;  (1)  it  should  be  steady  and  con- 
tinuous and  free  from  all  jerks  and  violent  move- 
ment ;  (2)  it  should  ba  made  in  the  direction  of 
th  the  bone  j    (3)    if    it   be  possible,   the 
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fractured  bone  should  be  grasped  at  either  extremity  ^^H 
oud  extensiou  made  without  implicating  oeigbbou^  ^^H 
ing  bones ;  (4)   the   principal  muscles   acting  on  the     ^H 
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ing  bones ;  (4)  the  principal  muscles  acting  o 
fragments  should  be  relaxed ;  (5)  the  extension 
should  not  be  carried  to  such  an  extent  as  to  do 
injury  to  the  neighbouring  tissues,  even  though 
the  deformity  be  not  overcome.  The  amount  of 
extension  proper  must  be  left  to  the  discretion  of 
the  aui^on  in  each  individual  case,  varying  with 
the  degree  of  swelling,  inflammation,  or  muscular 
spasm  which  may  exist.  In  some  cases  it  will  be 
found  impossible  to  restore  the  full  length  o£  the 
bone,  and  the  wiser  course  to  pursue  is  not  to  make 
too  prolonged  eflbrta  to  the  detriment  of  the  patient, 
but  after  as  much  of  the  shortening  as  is  possible 
has  been  overcome,  to  place  the  bones  aa  nearly  as 
may  be  in  their  proper  position,  and  carefully  watch 
the  case  so  aa  to  seize  the  earliest  opportunity  to 
complete  the  adJiiEtment.  Occasionally  it  will  be 
found  that  the  efforts  to  obtain  complete  extension 
are  rendered  futile  by  the  contraction  of  one  muscle. 
Its  tendon  may  then  with  propriety  be  divided. 
This  is  especially  the  case  with  fractures  at  the  lower 
third  of  the  leg,  where  the  violent  contraction  of  the 
large  muscles  of  the  calf  renders  any  attempt  to  reduce 
the  fracture  unavailing.  The  subcutaneous  division 
of  the  tando  Achillia  is  then  of  the  greatest  value, 
aud  is  usually  unattended  with  any  evil  results. 

The  principal  impedimenta  to  the  reduction  of  a 
fracture,  in  addition  to  muscular  spasm,  to  which 
allusion  has  already  been  made,  are  (1)  the  impaction 
of  the  ends  of  bone,  when  one  iragment  is  firmly 
wedged  into  the  other;  (2)  the  presence  of  a  loose 
fragment,  so  placed  as  to -obstruct  the  return  of  the 
principal  part  of  the  bone  into  its  normal  position ;  and 
(3)  the  presence  of  soft  parts  {e.g.  a  piece  of  muscle) 
between   the  ends  of  the  bona      If  the  fracture  is 
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impacted  it  ia  occasionally  necessary  to  use  force  tor 
disentangle  the  fragments,  tliougli  somotimes  a  slight 
rotatory  movement  will  accomplish  the  ohject.  But  if 
any  aerioua  diffiaalty  is  eiperienceJ  ia  reducing  thn 
deformity,  it  is  better  to  let  it  remain,  unless  it 
renders  tlie  limb  absolutely  useless,  than  to  use  exoessiva 
force  in  attempting  to  overcome  it.  When  a  fragment 
of  bone  is  so  situated  aa  to  prevent  reduction,  it  is 
probuble  that  the  cause  will  not  be  ascertained  and 
the  surgeon  will  have  to  content  himself  with  placing' 
the  )imb  in  as  favonr.ible  a  position  as  possible  for  tha 
future  welfare  of  his  patient,  taking  care  at  tlie 
same  time  to  inform  him  that  owing  to  some  un- 
preventable  cause  it  is  impossible  to  place  the  boaea 
strictly  in  apposition,  and  that  he  must  be  prepared 
for  a  certain  amount  of  deformity  and  impaired  usefnl- 
nesa  of  the  limb.  For  even  if  the  cause  of  the 
inability  to  reduce  the  fracture  from  a  misplaced 
fragment  were  known,  it  would  not,  in  the  majority 
of  cages,  be  justifiable  to  cut  down  and  remove  it  and 
thus  convert  a  simple  into  a  compound  fracture.  The 
only  cases  in  which  such  a  proceeding  is  allowable  is 
where  the  fragment  is  so  prominent  as  to  cause 
pressure  upon  the  skin  and  render  sloughing  a  matter 
of  certainty  or  at  all  events  of  extreme  probability. 
The  same  remark  applies  to  the  presence  of  a  piece  of 
muscle  or  any  soft  part  between  the  ends  of  the  bone. 
If  the  structure,  whatever  it  is,  cannot  be  disengaged 
by  any  of  the  various  manipulations  such  as  extension, 
flexion,  or  rotation,  it  must  be  allowed  to  remain, 
rather  than  convert  the  simple  into  a  compound 
fracture.  Though  it  must  be  confessed  that  this 
course  is  likely  to  result  in  a  want  of  union,  still,  the 
uncertainty  which  must  surround  the  cause  of  the 
inability  to  reduce  a  fracture  would  justify  the 
Burgeon  in  waiting  until  the  future  progi'esa  of  the 
course  which  should  be  pursued. 
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%  The  prevention  of  the  return  of  the 
displace  me  at. —The  ends  of  a.  bruken  bone,  Laving 
been  placed  in  apposition,  will  not  remain  so  unletta 
means  be  taken  to  prevent  tLeir  becoming  again  dis- 
placed. The  causes  which  conduce  to  thia  result  are 
three :  first  and  principally,  muscular  contraction ; 
Beoondly,  the  movements  of  tie  patient;  and  thirdly,  the 
weight  of  the  limb.  It  must  be  borne  in  mind  that  the 
muscles  are  active  moving  forces,  which,  if  not  con- 
trolled, will  speedily  reproduce  the  same  deformity 
which  they  originally  oceaaioned,  and  therefore  meaiia 
must  be  taken  by  suitable  appliances  to  prevent  tijia 
from  taking  place.  Again,  any  movement  on  the  part 
of  the  patient,  the  continuity  of  the  bone  having  been 
destroyed,  tends  to  move  the  one  fragment  on  the 
other  and  thus  occasion  a  displacement  of  the  newly 
set  fracture.  Lastly,  if  the  limb  is  not  supported  on 
a  firm  basis,  its  own  weight  has  a  tendency  to  pro- 
duce a  displacement  of  the  fragments.  In  arranging, 
therefore,  an  appliance  by  which  the  fractured  CudB 
shall  be  maintained  in  apposition  until  consolidation 
has  taken  place  these  three  ends  must  be  borne  in 
mind.  The  appliance,  whatever  it  may  be,  must  be  of 
Buch  a  nature  that  it  will  control  the  action  of  the 
neighbouring  muscles  and  will  prevent  tliem  during 
their  contraction  from  polling  on  the  broken  ends 
of  the  bone.  This  is  done  by  applying  the  means  in 
auah  a  manner  that  the  offending  muscles  are  kept  in 
b  state  of  relaxation,  or  bj  arranging  some  apparatus 
as  shall  fix  the  limb  and  prevent  the  muscles,  though 
they  may  be  in  a  state  of  contraction,  fi-om  displacing 
the  fragment.  Secondly,  the  appliance  must  lie 
arranged  in  such  a  manner  that  the  involuntary 
movements  of  the  patient  shall  not  be  communicated 
to  the  broken  bone,  except  as  a  whole.  This  is 
especially  essential  in  children  and  in  patients  aulfer- 
ing  from   deliiiiim,   who   cannot  be  made  to 
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thtir  nill  in  controlling  their  motions.  Lastlj,  tho^^^f 
broken  limb  mnst  be  arranged  so  that  its  weight  it^^^l 
removed  and  every  part  of  the  limb  equally  supported.'  ^^H 
Furthermore,  all  pressure  on  prominent  points  musC^^^I 
be  avoided,  bo  that  no  undue  pressure  is  made  on  any^^^l 
one  particular  part  ^^^ 

The  various  means  used  for  retaining  the  fractured  | 

ends  of  a  bone  in  apposition  are  as  follows  :  (1) 
Bandages;  (2)  splints;  (3)  hyponarthetic  and  specaal 
apparatus ;  (4)  immovable  apparatus.  ^^' 

^L  1.  Bandages  are  sometimeE  the  only  appliances  ^^H 

^1  available  for  maintaining  the  fra<^tured  bones  in  ap^^^^l 
H  position ;  as,  for  instance,  in  fracture  of  the  clavicle^  ^^^| 
^1  ribs,  or  pelvis.  In  applying  them  care  must  be  taken  ^^H 
^1  that  they  press  evenly  on  every  pai-t  and  are  not  ^^H 
^1        applied  too  tightly.  '  ^^H 

^P  It  was  formerly  the  practice  of  surgeons  to  band-  ^^H 

age   the  broken  limb  before  applying  spLinta.      Thei-e    ^^\ 
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doubt,  however,  that  this 

The  application  of  a  bandage  to  a  fractured  limb 
in  this  manner  is  fraught  with  danger,  often  pro- 
ducing inflammation  and  gangrene,  and  frequently 
attended  with  great  pain.  In  addition  to  '  ' 
moves  from  view  the  seat  of  fracture  so  that  the 
surgeon  is  often  unable  to  ascertain  the  condition  of 
the  parts.  The  only  circumstance  under  whidi 
bandage  beneath  the  splint  is  admissible 
to  prevent  cedema  beiow  the  seat  of  fracture.  Thn^ 
in  fracture  of  the  humerus  it  is  allowable  and 
times  advisable  to  apply  a  bandage  to  the  fingers  and 
fore-arm  to  prevent  cedema,  but  in  no  case  should  '" 
be  brought  above  the  elbow. 

Splints  are  employed  in  the  treatment  of  fractures 

for  two  purposes  :  in  the  first  place  and  principally,  in 

order  to  maintain  the  fractured  ends  of  the  bone  in 

apposition  after  reduction ;  and  secondly,   to  supply 

by  which  the  requisite  amount  of  entenaion 
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may  be  kept  up  so  as  to  prevent  shortening  from 
the  action  of  neighbouring  muscles.  The  first  object  is 
generally  attained  bj'  placini;;  two  splints  one  on  either 
aide  of  the  limb ;  but  occasionallj  four  splints,  en- 
circling the  limb,  are  employed,  the  object  being  to 
obtain  perfect  steadineea  of  the  fracture,  without 
pressing  upon  it.  Extension  is  maintained  by  fixing 
one  end  of  the  splint,  which  generally  under  these 
cirouni stances  is  of  considerable  length,  to  the  limb 
below  the  point  of  fracture,  and  then,  the  member 
having  been  extended  to  the  requisite  degree,  the 
upper  end  is  fixed  by  some  convenient  apparatus. 
For  instance,  in  a  fracture  of  the  thigh  a  leather 
strap  is  passed  round  the  perineum  and  over  a  notch 
in  the  top  of  the  splint. 

Many  materials  have  been  employed  for  the 
manufacture  of  splints ;  wood,  zinc,  iron,  tin,  copper, 
leather,  guttapercha,  telt  hardened  by  shellac,  paste- 
board, mill-board,  rattan  cane,  reeda,  straw,  willow 
branches,  and  many  other  materials  have  been  recom- 
mended, and  all  have  their  advocates.  There  is  no 
doubt  that  for  general  use  and  in  the  majority  of 
cases  a  splint  made  of  some  light  wood,  such  as  deal, 
ifl  the  most  efficient  and  the  best  adapted  to  the 
treatment  of  fractures.  Metal  splints  are  exceedingly 
cumbersome  and  heavy,  and  possess  no  advantage  over 
the  wooden  splint.  For  though  splints  of  the  more 
malleahle  metals  are  capable  of  being  moulded  to  the 
limb,  the  process  is  one  entailing  considerable  labour, 
and  after  all,  the  splint  is  rarely  found  to  exactly  fit 
the  part,  A  fonn  of  perforated  zinc  splint  ia 
extensively  used  in  the  United  States  army,  and  ia 
said  to  be  light  and  useful.  Leather  and  guttapercha 
are  frequently  found  useful  in  the  manufacture  of 
splints,  especially  in  fractures  of  the  upper  extremity 
and  in  situationa  where  it  is  impossible  to  apply  an 
ordinary  wooden  splint,  as  in  fractures  of  the  neck  of 
E— 17     - 
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the  humerus.  Felt,  pasteboard,  or  mill-hoai-d,  are 
generally  used  in  the  later  stages  of  a  case  of  fracture ; 
that  is,  after  all  swelling  has  subsided  and  partial 
consolidation  has  taken  place ;  thus  enabling  the 
patient  to  get  up  and  move  about  on  cnjtchea.  They 
are  also  employed  sometimes  in  the  treatment  of 
fracture  from  the  first,  and  will  be  again  referred  to 
under  the  heading  of  immovable  apparatus.  The 
rattan  cane  splint  waa  at  one  time  extolled  in  the 
treatment  of  fractures,  especially  those  of  the  upper 
extremity,  but  appears  now  to  have  fallen  into  disuse. 
It  consists  of  a  number  of  pieces  of  caue  of  the 
required  length,  sewn  side  by  side  between  two  pieces 
of  "ticking"  or  stout  calico.  The  spliut  possesses 
the  advantage  of  being  light  and  dean,  as  it  does  not 
readily  absorb  any  discharge  which  may  be  present. 
Reeds,  straw,  and  willow  branches  have  been  em- 
ployed ill  the  formation  of  a  particular  form  of  splint, 
vhioh  from  its  construction  from  reeds  is  called  a. 
junk  (jwn&.ie,  a  reed).  The  reeds  or  straw  are  quilted 
between  two  pieces  of  calico,  so  aa  to  form  a  sort  of 
cushion  of  sufficient  size  to  encircle  thi'ee  Bides  of  the 
limb.  This  is  strapped  on,  and  is  a  most  useful  con- 
trivance in  caaes  where  fjiere  is  much  swelling  or 
■where  the  patient  is  delirious,  aa  it  allows  a  certain 
amount  of  movement  of  the  limb  as  a  whole  with 
little  risk  of  doing  harm  to  tlie  injured  part  It 
is  a  useful  form  of  splint  to  be  familiar  with,  because 
it  can  always  be  improvised,  especially  for  fractures  of 
the  leg,  when  the  proper  splints  cannot  be  obtained. 
A  small  blanket  must  be  folded  until  it  is  about  two 
feet  long  by  one  and  a  half  broad  and  about  three  or 
four  inches  in  thicknesa  An  ordinary  broom  handle 
must  be  sawn  in  two  and  stitched  in  the  two  ends  of  a 
piece  of  strong  calico,  a  shade  larger  than  the  folded 
blanket.  The  splint  is  now  ready  for  use,  and  forma 
aa  admirable  junk  for  a  fractured  leg.  The  blanket ' 
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laid  on  the  calico  and  the  ieg  on  the  blanket,  and  the 
fracture  having  heen  reduced,  the  aplint  is  strapped 
tightly  round  the  limb  with  two  straps,  one  at  the 
ankle,  the  other  at  the  knee.  On  an  emergency, 
many  Biticles  generally  to  be  found  in  any  house 
may  be  utilised  in  forming  a  very  serviceable  splint ; 
a  piece  of  deal  plank,  the  sides  and  lid  of  a  cigar  box, 
a  bandbox,  a  piece  of  cardboard,  and  even  on  old  hat, 
■will  often  be  found  extremely  useful  in  forming  an 
impromptu  splint. 

All  splinte  must  be  carefully  padded  with  cotton- 
wool or  tow,  or,  what  is  perhaps  better,  on  account  of 
its  greater  elasticity,  sheep's  wool.  The  padding  must 
be  evenly  distributed,  so  as  not  to  be  lumpy  and  un- 
comfortable and  should  overlap  somewhat  the  edges 
of  the  splint 

Splints  are  generally  fastened  to  the  limb  by  wel>- 
bing  or  bandages.  The  former  is  the  preferable  material 
in  most  oases.  A  stout  piece  of  webbing,  with  a  buckle 
attached  at  one  end,  is  made  to  encircle  the  limb  above 
and  below  the  fracture.  By  tightening  the  bucklea 
the  splints  are  attached  to  the  limb  with  any  degree  of 
firmness  required,  and  if  two  splints  only  be  used  the 
seat  of  the  fracture  is  exposed  to  view,  and  any  dis- 
placement, should  it  occur,  is  at  once  detected. 

In  selecting  and  applying  the  proper  splints  for 
any  case  the  following  rules  should  he  home  in  mind. 
(1)  That  they  should  be  as  simple  as  possible,  so  long 
as  they  are  efficient;  (2)  that  they  should  be  suffi- 

Iciently  broad  to  extend  bt^ond  the  limb,  when  applied, 
so  as  not  to  press  upon  it ;  (3)  that,  as  far  as  possible, 
they  should  be  sufficiently  long  to  embrace  the  joint 
above  and  below  the  seat  of  fracture  ;  for  instance,  in 
fracture  of  tlie  leg  the  splints  should  extend  above  the 
knee  and  below  the  onklo.  This  rule,  however,  is  not 
capahle  of  universal  application ;  as,  for  instance,  in 
the  humerus,  where  the  necessary  tiexion  of  the  elbow 
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would  prevent  the  anterior  splint,  at  all  events,  from 
projecting  beyond  the  joint ;  (4)  in  applying  the 
spiintfi  care  must  be  taken  that  they  do  not  unduly 
preas  upon  any  prominence  of  bone  ;  (5)  that  neither 
the  splint  or  the  bandages  press  upon  the  fractured 
part,  and  (6)  finally  that  they  should  not  be  so  applied 
OS  to  impede  the  return  of  venous  blood  &rd  thus 
cause  (edema,  or  to  arrest  the  supply  of  blood  to  the 
limb  and  occasion  gangrene. 

In  addition  to  the  extension  which  can  be  main- 
tained by  aplinta,  it  ia  often  useful  to  employ  a  weight 
and  pulley  as  a  means  of  keeping  np  permanent  ex- 
tension. This  is  principally  ajiplicable  to  fractures  of 
the  lower  extremity,  and  is  especially  useful  in  children. 
The  weight  is  attached  to  the  foot  fay  a  broad  stirrup 
of  adhesive  plaiater  and  a  string  which  plays  through 
a  pulley  connected  to  the  end  of  the  bed.  Americiia 
surgeons  ore  accustomed  to  employ  this  means  alone 
for  making  extension  in  fractures,  even  of  the  femur, 
and  in  this  country  it  is  frequently  used  for  the  same 
puipose,  and  also  as  an  adjunct  to  the  long  splint.  Dr. 
Swinburne  strongly  recommends  treating  fracture  of 
the  long  bones  by  mere  extension,  regarding  splints 
not  only  as  an  unnecessary  application  but  as  one 
which  may  do  mischief.* 

Mr.  Spence  also  states  that  in  treating  fracture  of 
the  thigh,  he  rarely  uses  the  long  splint;  ho  has,  he 
says,  found  the  method  by  extension  so  simple  and 
eEFeotive,  so  much  more  comfortable  for  both  patient 
and  surgeon,  that  he  unhesitatingly  recommends  the 
method  to  all  who  may  not  have  tried  it.+ 

Hyponarthetic  and  special  apparatus. — By 
the  term  "  hyponarthetic  apparatus  "  is  meant  a  trough 
in  which  the  limb  is  fixed,  leaving  its  anterior  surfac 
exposed  to  view.     They  are  generally  known  ; 

•Med.  Titan  and  GfaetU,  vol.  ii.  r-  143;  1861. 
+  /6irf,,  ToL  ii,  p.  205  ;  1875. 
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"fraet\ire  boxes,"  and  are  particularly 
iiaeful  in  compound  fractures  of  tlie  leg,  as  they  leave 
the  wound  exposed,  so  that  it  can  be  dressed  without 
interfering  with  or  running  any  risk  of  disturbing  the 
fracture.  They  are  generally  made  with  a  movable 
foot  piece,  wliich  slides  in  a  groove  in  the  box  by 
I  sci-ew,  so  that  the  requisite  amount  of 
extension  can  be  made  by  aimply  turning  the  screw.* 

Innumerable  forms  of  special  apparatus  have  beeit 

commended  by  different  authors  at  different  times, 

of  which  it  would  be  impossible  in  this  place  to  give 

a  a  summary.  Moreover,  their  use  in  the  treatment 
of  simple  fracture  is  very  rarely  indicated.  They  are 
costly,  and  ought  to  be  made  especially  for  the  case 
under  treatment.  This  takes  time,  and  very  often 
when  completed  they  will  be  found  not  to  accurately 
fit  the  limb.  And,  as  Mr.  Erichsen  says,  "  a  surgeon 
of  ordinary  intelligence  and  mechanical  skill  may  be 
fully  prepared  to  ti'eat  sncceHsfully  every  fracture  to 
which  he  can  be  called  by  having  at  hand  a  smooth 
deal  plank  half  an  inch  in  thicknoss,  and  a  sheet  of 
guttapercha,  undressed  sole  leather,  or  pasteboard,  to 
cut  into  splints  as  i-equired." 

Immovable  apparaliis, — Of  late  years  the 
plan  of  treating  fractures  from  first  to  last  by  means 
of  an  immovable  apparatus  in  which  the  limb  ia 
encased  has  been  advocated  by  some  surgeons.  The 
materials  employed  are  principally  plaster  of  Fans, 
starched  bandage,  gum  and  chalk,  sUicate  of  Goda  and 
glue.  The  advantages  claimed  for  this  ])]an  of  treat- 
ment are,  that  there  is  perfect  coaptation  to  irregu-' 
larities  of  the  limb,  and  therefore  less  chance  of  dis- 
placement ;    uniform    compression    and   tberefore    a 

*  The  old-fasiiianed  ABBRlini'B  bnx  is  perhnpa  the  beat  examplt 
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diminutian  of  spasm ;  no  injiirioiia  preasure  on 
bony  proraineaces,  and  more  complete  fiiatiou  of  the 
fragments,  eo  tiiat  prolonged  confinement  to  bed  ia 
unnecessaiy  ;  the  patient  being  able  to  get  up  and 
go  itbout  OD  crutches,  and  even  carry  on  his  buainess 
during  the  whole  of  the  treatment 

The  objections  to  a  strictly  im'm,fn>ahle  apparatna 
are  that  it  entirely  prevents  our  ascertaining  what  is 
going  on  at  the  seat  of  fracture  ;  that  should  swelling 
oome  on  there  is  often  much  dil£culty  in  removing  the 
case,  and  that  in  the  course  of  a  few  days  after  it  has 
been  applied  it  may  become  loosened  from  shrinking 
of  .the  limb  and  a  second  "case"  may  be  required. 
Various  plans  have  therefore  been  introduced  for  con- 
verting the  immovable  into  a  movable  apparatus  ;  and 
the  "  movabte^immovable  "  apparatus  in  some  form  or 
other  is  now  extensively  used  and  advocated  by  some 
Burgeons,  Plaster  of  Paris  ia  the  material  which  has 
been  moat  extensively  employed.  It  may  be  used 
in  several  different  ways. 

The  ordinary  plan  ia  to  rub  plaster  of  Paris 
thoroughly  into  the  meshes  of  a  coarse  muslin  or  calico 
bandage,  A  piece  of  blanket  or  a  flannel  roller  is  first 
apphed,  and  the  plaster  of  Paris  bandage  having  been 
wetted  is  smoothly  rolled  over  the  limb,  while  assis- 
tants keep  up  extension  and  maintain  the  fragments  in 
apposition.  Between  each  bandage  a  quantity  of  the 
plaster  mixed  with  water  to  form  a  material  of  the 
tliickuess  of  cream  is  rubbed  in  with  the  hand.  In 
this  way  three  or  four  bandages  are  applied.  It  dries 
in  the  course  of  a  few  minutes  and  forms  a  hard  SJid 
solid  casing.  The  objection  to  its  use  is  the  difficulty 
with  which  it  is  removed,  and  tlie  fact  that  it  cannot 
easily  be  converted  into  the  movable  form  of  splint 
The  best  means  of  removing  it  is  to  make  two  vertical 
sections  about  an  inch  apart,  almost  through  the 
plaster,  with  a  sharp  knife  j  the  intervening  piece  ia 
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tlien  raised  at  the  top  and  the  section  completed  by 
alternate  nioka  on  either  side. 

Another  means  of  removing  it  is  by  the  application 
o£  muriatic  acid  sufficiently  diluted  to  have  do  actiMi 
on  the  Ekin.  This  rendere  the  planter  so  soft  that  it  can 
be  cut  with  a  penknife  or  pair  of  large  scissora.  Hie 
solution  may  be  formed  by  one  part  of  acid  to  two  of 
■water  and  shoidd  be  applied  over  the  breadth  of  two 
or  three  fingers.  In  about  ten  miDutes  it  will  be  ready 
lor  division. 

In  order  to  convert  the  immovable  plaster  case 
into  a  movable  one,  tlie  following  plan  was  largely 
adopted  in  tlie  Bavarian  army  during  the  Franco- 
German  war  in  fractures  of  the  leg,  and  hence  the 
splint  is  called  the  "  Bavarian  plaster  of  Paris  splint." 

Two  pieces  of  flannel,  about  twenty  inches  broad 
and  Bome  iivches  longer  than  the  injured  leg,  are  to  be 
Bewn  together  down  the  middle  for  the  length  of  the 
leg  ;  and  for  the  rest  of  their  extent'alit  up  in  the 
middle  line.  The  flannel  is  then  to  be  placed  under 
tlie  leg  so  that  the  seam  reaches  from  the  ham  to  the 
point  of  the  heel.  The  innermost  layer  of  the  flannel 
is  now  folded  over  the  limb,  the  alit  portion  at  the 
end  being  brought  under  the  sole  of  the  foot.  The  leg 
is  placed  on  one  side,  the  fragments  having  been 
adjusted  and  maintained  in  position  by  extension,  and 
a  layer  of  plaster  of  Paris,  mixed  to  the  consistence  of 
cream,  evenly  spread  over  the  leg  between  the  two 
layers  of  fianneL  The  plaster  is  carried  quite  back  to 
the  seam  behind  and  to  the  middle  line  in  front.  The 
outer  layer  of  flannel  is  now  pressed  over  the  plaster 
before  it  sets,  and  cut  ofi'  where  the  plaster  terminates 
in  the  middle  line  in  front.  The  free  border  of  the 
inner  layer  is  turned  backwards  over  the  anterior 
border  of  the  casing  and  fixed  to  the  outer  layer  of 
flanneL  Au  soon  as  the  plaster  has  set,  the  limb  is 
turned  over  and  the  iirocess  repeated  ou  tka  Qi^Jyse 
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Bide.  By  tliis  means 
splints  are  fashioned,  ■ 
adjusted  at  will,  the  seam    b(;hiud  forming  &  Iiinge  I 

(rig.  10). 

Neudorferapplieaijlaster  of  Paris  Splints  bjdippmg  I 
strips  of  linen  or  lint  in  the  plaster  mixed  to  the  con- 
sistence of  an  ordinal^  poultice,  apjilying  them  longi- 
tudinally to  the  limb,  and  keeping  them  in  position 
with  an  ordinary  bandage. 

Croft  somewhat  modihea  the  Bavarian  method  bgr 


making  side  splints  of  plaster  of  Paris,  instead  oE 
employing  a  single  splint  wLicli  embraces  the  wholo 
limb,  They  ai-e  shaped  lilce  ordinary  side  splints, 
and  are  made  of  two  layers  of  common  houae-flannel, 
the  outer  one  of  wljich  is  well  saturated  with  plaster 
of  Paris,  the  inner  one  forming  a  lining  which  pro- 
tects the  skin.  They  are  moulded  to  the  limb  while 
in  the  process  of  setting,  and  are  maintained  io 
apposition  by  a  mualin  bandage,  which  can  be  sbt  op 
in  front  in  order  to  examine  the  fracture,  and  they 
can  bo  re-adjusted  by  another  bondage.* 

Dr.  Little  describes  another  method  of  applying 
plaster  of  Paris  splints,  which  is  specially  applicable  to 

•  Med.-Chir.  Trana.,  voL  iliv. ,  p.  31)5, 
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cases  of  compound  fracture,  since  it  leaves  the  front  ol 
the  leg  exposed.  A  piece  of  coarse  washed  muslin  ' 
obtained  of  such  a  size  that  when  folded  into  four  it 
sufficiently  long  to  extend  from  the  back  of  the  knee 
to  five  inches  below  the  heel,  and  sufficiently  wide  to 
envelop  more  than  half  the  circumference  of  the  limb. 
This  is  dipped  in  a  solution  of  plaster  and  quickly 
folded  into  four  and  laid  on  a  board.  The  limb,  with 
the  fracture  "  set,"  is  then  laid  on  the  muslin  and  the 
splint  folded  on  the  limb.  The  portion  projecting 
beyond  the  heel  is  turned  upon  the  sole,  and  the  sides 
folded  over  the  dorsum.  A  bandage  maintains  it  in 
position  until  it  seta,  when  the  bandage  may  be 
removed.  A  atrip  of  adhesive  plaister,  above  and 
below,  keeps  it  in  position  and  firmly  adjusted  to  the 
limb.* 

Some  surgeons,  following  the  plan  advocated  by 
SentLn,  Lave  preferred  starch  to  plaster  of  Paria 
as  the  material  from  which  to  form  the  splint. 
This  material  has  been  strongly  recommended  by 
Ericbsen,  who  thus  describes  his  mode  of  applying  it, 
"  The  limb  is  first  enveloped  in  a  layer  of  cotton  wad- 
ding, and  over  this  are  laid  splints  of  thick  and  coaisa 
pasteboard  soaked  in.  thin  starch.  In  children,  and 
where  much  strength  is  not  required,  brown  paper  may 
be  Bubatituted  for  the  pasteboard.  A  bandage  satu- 
rated with  thick  starch  is  now  firmly  applied  ;  and 
lastly,  this  is  covered  by  another  dry  roUer." 

W,  Roser  recommends  a  starch-gypsum  bandage. 
According  to  him  the  starch  is  durable  ;  the  plaster  of 
Paria  has  the  advantage  of  immediate  firmness.  Ha. 
first  applies  the  starch  bandage  and  then  immediately 
the  plaster  of  Paris.  In  a  day  or  two,  when  the  starch  1^ 
quite  hard,  the  outer  casing  can  be  removed. 

Glue,  gum.,  and  chalk,  have  been  substituted  foA 
starch,  as  a  material  for  stiffening  the  splints.     Thejk 

'  Aiaerican  Mtd.  Tiniei,  vol.  ii.,  p.  3fiT  -,  ISiV. 
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are  not,  however,  so  strong,  and  thuB  are  less  efficient 
for  support  ftud  Jess  reliable, 

Liwtly,  silicate  of  soda,  or  "eoluble  glass,"  has 
been  recomjnended,  especiallj  by  the  American  sar- 
geons.  It  forms  a  splint  of  great  ligiitneas,  cleanliness, 
and  strength.  It  dries  with  greater  rapidity  than 
Btarch  or  gum,  but  not  so  rapidly  as  plaster  of  Paris, 
Ah  a  epiiut  for  children  I  have  used  it  with  much 
satisfaction,  its  great  lightness  rendering  it  especially 
useful  in  these  cases. 

In  considering  the  apphcability  of  these  immovable 
apparatus  to  the  treatment  of  fractures,  we  must 
allude  to  them  as  applied  by  diffijrent  surgeons  in  two 
different  ways.  Some  surgeons  recommend  their  em- 
ployment from  the  very  first ;  they  put  the  limb  up  in 
tlie  lixed  apparatus  vnvm&diately  c^ter  the  reduction 
of  the.fracture ;  others  employ  them  only  in  the  later 
stages  of  the  treatment  of  the  case.  That  is  to  say, 
the  limb  is  first  of  all  "  put  up  "  ia  the  ordinary 
wooden  splints,  until  all  swelling  has  subsided,  and  ia 
then  encased  in  an  immovable  ap]>aratus  until  the 
fracture  has  firmly  consolidated.  There  is,  no  donbt, 
much  to  be  said  in  favour  of  the  immediate  employ- 
ment of  this  apparatus.  That,  by  its  means,  "  it  ia 
scarcely  ever  necessary  to  keep  patients  in  bed  with 
simple  fracture  of  the  leg  for  more  than  six  or  seven 
days,"*  is  a  great  point  in  sating  much  of  the  tedious- 
ness  and  danger  of  the  treatment  For  I  think  that 
few  surgeons  will  agree  with  Malgaigne  in  saying, 
that  "  for  the  patient  to  leave  his  bed  is  of  no  thera- 
peutic utility."  Still,  it  must  be  confessed  that  there 
is  another  aide  to  the  question,  and  that  by  the  em- 
ployment of  this  method  the  patient  is  subjected  to  the 
chances  of  cedema,  sloughing,  gangj'ene,  and  faulty 
or  imperfect  union,  which  no  amount  of  care  or  atten- 
tion ""-  "\rt  of  the  surgeon  may  be  able  to  avert. 
'  iJancB  and  Art  of  Surgery,"  p.  307.  7th  edition,  -i 
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The  very  different  estimates  wJuch  have  been  formed 
of  this  mode  of  treating  fractures,  which  it  is  impos- 
sible to  reconcile,  should  make  us  adopt  it  with  caution. 
That  there  are  Eome  caiiea  of  simple  fracture  which 
may  he  treated  in  this  way  no  ouo,  I  imagine,  would, 
in  the  present  day,  deny. 

ThuH,  in  simple  fractures  without  much  displace- 
mt,  and  without  any  great  amount  of  injary  to  the 
Boft  parts,  there  la  probably  little  risk  in  at  once 
putting  it  up  in  a  £xed  apparatus.  Provided  always 
that  the  apparatus  is  so  arranged  that  it  can,  at  any 
moment,  be  converted  into  a  movable  one,  so 
allow  of  an  inspection  of  the  part,  For  in  the  treat- 
ment of  every  fracture,  no  matter  of  what  sort  c 
kind,  tie  old  rule  of  keeping  it  under  observation  for 
the  first  two  or  three  weeks  should  be  rigidly 
adhered  to,  and  if  the  immovable  apparatus  is  used,  it 
should  be  opened  up  after  it  has  been  applied  a  few 
days  in  order  to  give  the  surgeon  an  opportunity  of  ia. 
specting  the  injury. 

Then,  again,  there  are  other  cases  where  the  im- 
mediate application  of  the  fixed  apparatus  is  indicated. 
In  military  surgery,  where  the  wounded  soldier  has, 
perhaps,  to  be  tranapoi-ted  to  some  distance  i  in  young  I 
cliildren  who  cannot  be  kept  quiet ;  and  in  old  persons 
where  there  ia  fear  of  bed-sores  or  hypostatic  oongestioa  \ 
of  the  lungs  ;  and,  perhaps,  in  patients  sufTering  from 
delii-ium.  In  these  cases,  provided  there  is  not  muah 
swelling  or  bruising  of  the  soft  parts,  the  application 
of  this  form  of  apparatus  is  proper ;  but  it  must  be 
borne  in  mind  that,  as  Hamilton  says,  "  it  demands 
extraordinary  attention." 

In  the  majority  of  fractures,  however,  we  shall, 
I  think,  be  best  consulting  the  welfare  and  interesta 
of  our  patient  by  not  applying  the  immovable 
apparatus  until  after  the  subsidence  of  all  swelling. 
This  may  be,  in  a  case  of  a  simple  fi'acture  of  tiba 
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]^,  in  the  course  of  a  few  days,  or  it  may  not 
be  for  a  week  or  two.  It  is  then  that  this  foiin  of 
Apparatus  will  be  found  of  so  much  value,  and  that  it 
can.  be  applied  with  perfect  safety.  It  enables  the 
patient  to  get  up,  at  the  end,  it  may  be,  of  a  week  or 
ten  days,  and  to  go  about  the  ward,  or  even  to  return 
home,  and,  at  the  same  time,  is  not  a  source  of  constaut 
anxiety  to  the  surgeon,  aud  doea  not  require  almost 
daily  supervision. 

3.  CoDBtitDtional  trealmenL — In  the  treat' 
ment  of  a  case  of  simple  fracture  the  habits  of  tlie 
patient  must  be  interfered  with  as  little  as  posaibla. 
If  the  fracture  ia  in  the  upjier  extremity  it  is  not 
necessary  to  confine  the  patient  to  bed  under  ordinary 
circumstances;  although  in  some  special  cases,  to  which 
allusion  will  be  made  later  on,  confinement  to  bed  forma 
a  part  of  the  treatment.  In  fractures  of  the  lower 
extremity,  on  the  other  hand,  it  will  be  necessary  to 
keep  the  patient  confined  to  his  couch  until  such  time 
as  it  is  judged  expedient  to  put  the  fracture  up  in  some 
immovable  apparatus.  Under  these  circumstances 
two  points  must  be  borne  in  mind,  viz.  that,  in  conse- 
quence of  the  patient  not  getting  his  customary 
exercise,  he  will,  in  all  probability,  not  be  able  to 
digest  his  ordinary  amount  of  food,  and,  secondly,  he 
may  sufiei'  from  constipation.  Attention  will  have, 
therefore,  to  be  directed  to  his  diet  and  to  the  state  of 
his  bowels.  The  diet  should  be  of  a  light  and 
nutritious  cliaracter,  the  amount  of  animal  food  to 
which  the  patient  is  accustomed  being  reduced,  and, 
except  under  extraordinary  circumstances,  being  taken 
only  once  a  day.  Stimulants,  if  the  patient  is  in  the 
habit  of  taking  them,  should  only  he  given  in  small 
quantities.  If  symptoms  of  dyspepsia  or  indigestion 
present  themselves  they  must  be  combated  by  careful 
regulation  of  diet  and  medicines.  It  is  as  well,  if 
possible,  to  allow  the  bowels  to  remiiiu  quiet  for  the 
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first  day  or  two  after  the  recpipt  of  a  fracture  of  the 
lower  extremity,  as  the  necessary  movements  dtiring 
the  action  of  the  bowels  have  a  tendency  to  displace 
the  splints.  A  gentle  aperient  should  then  be  exhibited, 
care  being  taken  to  avoid  all  violent  pnrgation,  since 
the  repeated  action  of  the  bowels  would  be  prejudicial 
to  maintaining  the  fracture  in  position.  If  constipation 
ensue  the  dally  administration  of  a  mild  laxative  is 
necesaary. 

In  old  people  there  are  two  special  dangers  to  be 
apprehended  from  the  enforced  confinement  to  bed  : 
■viz.  hypostatic  congestion  of  the  Inngs,  and  bed- 
sores. These  are  especially  liable  to  occur  in  cases  of 
intracapsular  fracture  of  the  neck  of  the  tbigh  bone. 
Jn  these  cases  great  care  must  be  bestowed  to  prevent 
these  untoward  results.  The  former,  by  propping  the 
patient  up  in  bed,  if  possible  \  the  latter,  by  the  use 
of  a  water-pUlow  and  by  scrupnlona  cleanliness  after 
the  iiae  of  the  bed-pan.  If  either  of  these  evils  should 
occur,  the  patient  must,  at  all  hazards,  be  got  up,  the 
fracture  being  done  up  in  an  immovable  apparatus  ;  or 
else,  if  this  cannot  be  done,  by  following  the  advice 
of  Sir  Benjamin  Brodie,  "  aUowing  it  to  take  care  of 
itself." 

Treatment  of  compound  {ractnres.—In 
many  cases  of  compound  fracture  the  first  point  which 
the  surgeon  will  have  to  consider  and  decide  upon  is 
as  to  whether  amputation  is  necessary  or  not.  In  a 
considerable,  majority  of  cases  this  question  does  not 
arise,  but  in  a  certain  number  the  injury  is  so  exten- 
sive that  it  will  become  a  matter  for  serious  con- 
sideration whether,  in  order  to  save  the  patient's  life, 
it  may  not  be  necessary  to  sacrifice  his  limb.  We 
niuab  remember  also,  in  coming  to  a  decision  on 
this  point,  that  though  our  endeavour,  primarily,  is 
to  preserve  the  life  of  the  patient,  we  have  also 
a  second  object   in  view,  namely,   to   secure   to  the 
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sufi'erer  a  useful  member ;  and  it  must  always  enter 
into  the  surgeon's  calculationB,  in  dBterminingupon  the 
propriety  of  amputation,  wkether  the  saved  member 
will  afibrd  the  patient  as  good  b.  means  of  aupport  U 
would  aa  artificial  limb  ;  the  chances  of  surviving  aU 
operation,  on  the  ooe  hand,  and  of  living  through  tbs 
protracted  proceas  of  reparation  on  the  other,  being 
weighed  in  the  same  balance. 

It  having  been  determined  to  attempt  to  aava 
the  limb,  there  are  several  points  which  require  c 
sideration  :  (1)  the  reduction  of  the  fracture; 
the  moana  to  be  taken  to  maintain  the  broken  ends  a 
the  bone  in  apposition ;  (3)  the  treatment  of  the 
wound;  and  (4)  the  treatment  of  the  consecutive 
inflammation. 

I.  The  reduction  of  the  fi'actnre.^Some- 
timeathis  ia  a  matter  of  extreme  simplicity;  at  otliera 
it  is  attended  with  considerable  dUficulty.  In  a  large 
number  of  cases,  especially  in  those  where  the  bone 
does  not  protrude  through  the  wound,  the  rules  laid 
down  for  the  reduction  of  a  simple  fracture  are  to  be 
fuUowed  out  in  the  case  of  a  compound  one,  and  the 
ends  of  the  bone  may  be  placed  in  apposition  without 
any  difBculty. 

Sometimes,  however,  the  end  of  the  bone  protrudes 
from  the  wound,  and,  if  this  is  small,  the  bone  is 
tightly  gripped,  and  there  is  a  great  difficulty  in  dis- 
engaging the  fragment  and  effecting  reduction ;  more 
particularly  if  there  is  much  spasm  of  the  muscles.  In 
such  cases  as  these  it  is  advisable  to  administer  esx  , 
antesthetic  rather  than  endeavour  to  overcome  the  i 
contraction  of  the  muades  by  violent  efforts  of  exten- 
sion. The  patient  being  thoroughly  under  its  influ- 
ence, an  attempt  must  be  made,  by  extension  and 
counter-extension,  sometimes  combined  with  gentle 
lateral  movement,  to  disengage  the  fragment.  The 
insertion  of  a  blunt  hook  into  the  wound,  and  careful 
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traction  on  its  mnr^n,  which  tightly  girts  the  bone, 
will  sometimes  succeed  in  disengaging  it.  Should 
these  attempts  fail,  it  will  be  necessary  either  to 
enlarge  the  wound  or  to  saw  off  the  projecting  end. 
If  this  haa  been  absolutely  denuded  of  periosteum, 
and  especially  if  it  is  a  sharp  splinter  from  a  very 
oblique  fracture,  perhaps  the  latter  is  the  wiser  course 
to  puiTSue  ;  bearing  in  mind  that  only  so  much  of  the 
bone  is  to  be  removed  as  will  permit  of  reduction. 
Under  other  circumstances  the  wound  must  be  care- 
fully enlarged ;  generally  in  the  direction  of  the  aiifl 
o£  the  bone,  as  this  will  beat  free  the  projecting  frag- 
ment. Occasionally,  in  fractures  of  the  leg,  where 
there  is  great  over-riding  of  the  fr^'menta,  divisioa 
of  the  teudo  Achillis  will  materially  assist  in  etletiting 
reduction.  All  fragments  of  bone  which  are  found 
lying  loose  in  tlie  wound  must  bo  carefully  removed ; 
other  fragments,  which  are  still  connected  to  the  bone 
by  their  periosteum,  are  to  be  allowed  to  remain.  It 
sometimes  happens  that  the  diificulty  in  reduction  is 
due  to  the  presence  of  a  displaced  fragment.  If  thifl 
should  be  discovered  it  must  be  removed. 

3.  Tbe  means  to  be  taken  to  keep  tlie 
broken  ends  of  tbc  bone  In  apposition. — After 
the  fmcture  has  been  faii-!y  set,  it  must,  if  possible, 
be  put  ui>  in  such  a  manner  as  to  leave  the  wound 
exposed,  in  order  to  allow  of  the  necessary  dressings 
applied  without  disturbing  the  fracture.  It  is 
in  cases  of  compound  fracture  of  the  leg  that  the 
various  forms  of  hyponarthetic  apparatus,  such  as  the 
fracture  boxes  of  Aasalini  and  Maclntyre,  are  eapeei- 
ally  useful,  as  they  leave  the  front  of  the  limb  exposed, 
so  as  to  permit  of  the  necessary  dressing  of  the  wound. 
The  plaster  of  Paris  mould  of  Dr.  Little  (see  page  66) 
may  also  advantageously  be  used  in  these  cases.  In 
compound  fractures  of  the  thigh,  an  "interrupted" 
long  splint,  with  the  "  ititeiTuption  "  oi'po.^te  the  aeait 
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of  fmctiire,  permits  of  the  wound  being  dresfled  with*  1 
out  disturbing  the  position  of  the  fragments.  ' 

3.  The  treatment  of  the  wound. — This  will 
depend  entirely  on  its  size.  If  the  wound  is  small, 
it  may  be  a  mere  puncture  of  the  skin  from  the 
end  of  the  bone,  there  can  be  no  question  that  tha 
correct  treatment  is  to  endeavour  to  convert  the  com- 
pound into  a  simple  fracture,  by  attempting  to  obtain  \ 
healing  of  the  wound  in  the  skin  without  suppuration.  | 
This  is  best  done  by  covering  the  wound  with  an 
artificial  scab,  and  thus  promoting  "  iinion  by  scab- 
bing," For  this  purpose  there  is  nothing  so  useful  as  a 
pledget  of  unravelled  lint,  soaked  in  the  patient's  blood, 
placed  over  the  wound,  and  covered  with  a  pad  of  dry 
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place  without  any  untoward  syntpto 
geona  recommend  collodion  or  lint  soaked  in  friar's 
balsam,  but  in  my  experience  they  are  far  inferior  to 
the  scab  formed  by  the  patient's  blood.  In  this  way, 
many  a  compound  fracture,  where  the  wound  is  small, 
clean  cut,  and  without  much  bruising,  may  be  cou- 
yerted  into  a  simple  fracture,  and  the  patient  saved 
many  weeks'  confinement  to  bed. 

But  when  the  wound  is  lai^e,  with  contused  and 
lacerated  edges,  with  considerable  laceration  of  the 
soft  parts,  andj  it  may  be,  comminution  of  the  bone, 
this  plan  of  treatment  is  of  no  avail,  but  probably 
prejudicial.  Under  these  circumstances  there  is  no  plan 
of  treatment  which  will  give  such  favourable  results  as 
the  antiseptic  treatment  of  Sir  Joseph  Lister.  Even 
though  the  injury  has  been  inflicted  for  some  time 
before  the  patient  comes  under  the  surgeon's  care,  wid 
when  the  soft  parts  have  been  extensively  bruised  and 
and  possibly  engrained  with  dirt,  the  adoption 
)lan  of  treatment  is  often  followed  by  the  best 
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reeultB,  iinioa  sometimes  taking  place  without  the 
formatioa  of  a  single  drop  of  pus  and  without  the 
occurrence  of  any  general  febrile  reaction.  And  even 
if  such  a  favourable  result  as  tliis  does  not  occur, 
nevertheless,  under  this  plan  of  treatment,  if  properly 
applied,  it  may  be  confidently  Expected  that  the 
amount  of  suppuration  vill  be  comparatively  little, 
the  general  traumatic  fever  almost  nil ;  and  those 
serious  complications,  such  as  deep  infiltrations  of  the 
areolar  planes,  with  severe  constitutional  irritation, 
which  HO  commonly  occur  in  com]iound  fractures,  will 
be  altogether  avoided. 

In  these  serere  cases  of  compound  fracture  some 
Burgeons  prefer  to  treat  the  wound  by  tlie  open 
method,  applying  merely  water  dressing  or  oarbolised 
lotion  from  the  iirst ;  ao  as  to  ahow  free  vent  for  the 
discharge.  Under  these  circumstances,  free  suppura- 
tion must  necessaiily  occur,  with  its  aMendant  dangers 
of  hectic  and  exhaustion.  They  object  to  the  treat- 
ment  of  closing  the  wound ;  fearing  that  purulent 
infiltration  of  the  tissues  will  ensue,  with  possibly 
septic  poisoning.  This,  however,  ought  not  to  occur 
if  antiseptic  treatment  be  thoroughly  earned  out ;  at 
all  events,  this  plan  will,  I  believe,  be  found  to  give 
the  heat  results  in  the  largest  number  of  cases. 

4.  The  Ireatment  of  the  consecutive  lu- 
flammBtion.  —  Should  inflammation  supervene 
during  the  progress  of  a  case  of  compound  fracture, 
an  endeavour  must  be  made  to  moderate  it  and  lessen 
constitutional  irritation.  The  wound  must  be  left 
open  so  as  to  permit  of  free  drainage,  and  even,  if 
necessary,  a  counter-opening  made,  and  a  di-ainage 
tube  inserted,  to  prevent  the  burrowing  of  matter. 
If  tmhealthy  suppuration  and  sloughing  take  place  in 
the  neighbourhood  of  the  wound,  free  incisions,  to 
relieve  tenaion,  are  required.  If  constitutional  irrita- 
tion he  present  it  must  bo  combated  by  opiur 
F— 17 
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being  taken  to  keep  the  bowels  open,  and  the  disfe' 
regulated  according  to  the  requirements  of  the 
In  some  inatamea,  especially  in  dninkarda,  stimu- 
lants will  be  required  from  the  first ;  and,  in  most 
cases,  where  there  has  been  extensive  suppuration, 
hectic  wiD  supervene  in  the  later  stages  o£  the  case, 
requiring  as  much  nourishing  diet  as  the  patient  can 
take,  and  the  free  exhibition  of  stimulants  and  tonics, 
such  as  hark,  with  ammonia  or  the  mineral  acids. 


1.  Of  fracture  complicated  with  some  In- 
jary  to  an  intemal  viacus.— In  these  cases  thS' 
danger  depends  more  upon  the  injury  to  the  internal 
organ  than  to  the  fracture,  and  no  general  rules  can 
be  laid  down  for  the  treatment  of  the  latter.  It  is 
obvious  that  whatever  plan  is  adopted,  care  must  be 
taken  to  prevent  the  fractured  hone  from  doing  asxy. 
further  damage  to  the  injured  organ  ;  but  the  treaW 
ment,  in  the  main,  must  be  directed  to  combating  thtf' 
effects  of  the  injury  on  the  intemal  viscus,  which  will 
deuiand  more  urgent  attention  than  the  fractured 
bone,  which  must  be  dealt  with  according  to  the  re- 
quirements of  each  particular  case.  Sliould  the  patient 
survive  the  injury,  the  future  treatment  of  the  frac- 
ture will  be  the  same  as  in  an  uncomplicated  case. 

2.  or  firacture  eoioplicated  witb  injarr  to 
some  vessel  or  aerve, — Here  the  treatment  must 
necessarily  diffei",  according  to  the  nature  of  the 
injury  and  the  effects  which  it  produces.  If  the 
a/rlery  of  the  limb  is  extensively  torn  a  diffused 
traumatic  aneurism  will  be  the  result.  In  these 
cases,  gangrene  of  the  limb  wiD  probably  ensue,  and 
amputation  will  be  the  only  resource.  In  other  casefl 
the  artery  may  he  only  partially  torn  across, 
may  be  simply  punctured  by  a  spiculum  of  bone ;  ill' 
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these  CELses,  though  a  traumatic  aneurism,  either  of 
the  diffused  or  circum scribed  variety  may  form, 
sufficient  blood  may  find  its  way  down  the  injured 
TBSsel  to  maintain  the  vitality  of  the  limb,  and  no 
gangrene  will  result.  In  such  cases  pulsation  will 
probably  be  felt  in  the  arteries  below  the  seat  of  the 
injury.  Under  these  circumstances  the  surgeon  has 
two  alternatives:  (1)  to  lay  open  the  tumour,  and 
search  for  and  secure  the  artery  above  the  point  of 
rupture ;  (2)  to  compress  or  tie  the  vessel  on  the 
cardiac  side  of  the  rupture. 

There  can  be  little  doubt  that  the  simpler  measure 
of  arresting  the  flow  of  blood  through  the  artery  by 
means  of  digital  pressure,  or  a  horse-shoe  tourniquet, 
should  be  first  tried,  and,  should  this  fail,  the  vessel 
should  be  ligatured  on  the  cardiac  side  of  the  injury  ; 
an  operation  which  has  been  performed  on  several 
occasions  with  success.  The  plan  of  laying  open  the 
swelling  and  searching  for  the  injured  vessel  is 
dangerous  and  difficult.  Dangerous,  because  it  con- 
verts the  simple  into  a  compound  fracture  at  the 
bottom  of  a  large  suppurating  cavity,  and  difficult, 
because  the  surgeon  would  have  to  grope  in  the 
midst  of  bleeding  and  iuKltrated  tissues,  among  which 
tlie  artery  would  he  recognised  with  difficulty. 

If  a  large  vein  is  injured,  such  as  the  internal 
jugular  in  a  case  of  fractured  clavicle,  death  will 
probably  result ;  if  a  small  vein  is  wounded  no 
treatment  is  necessary,  even  if  the  exact  nature  of 
the  lesion  be  ascertained  ;  the  bleeding  will  probably  be 
arrested  after  a  time,  and  the  effused  blood  absorbed. 

Where  a  nerve  is  injured  there  are  no  special 
rules  to  be  laid  down  for  its  treatment.  It  may  only 
have  been  bruised,  when  the  natural  processes  will 
in  all  probability  be  amply  sufficient  to  effect  a  cure. 
The  fact  that  it  has  bepn  divided  will  only  be  evi- 
denced by  the  permanent  lo^  of  power.     Undfti:  ibjH^^ 
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ciroumatanoes,  after  tLe  fracture  has  united  it  may  I 
be  deemed  advisable  to  expose  the  ends  of  tbe  nerv^  ' 
and  auture  them  together. 

In  compound  fractures  all  wounda  of  vessels  and   \ 
nerves  are,  of  course,  to  be  dealt  with  as  in  simple 
wounds.    Arteries  must  be  tied  or  twisted,  and  nerves, 
if  divided  across,  sutured  together, 

3.  Of  D-actureB  complicatf^d  with  injnrj 
to  some  ncigbbouiing'  Joint. — When  a  fracture 
extends  into  &  joint  the  surgeon  must  bear  in  mind 
in  carrying  out  his  treatment,  that  impaired  mobility 
of  the  joint  will  very  probably  ensue,  and  the  limb 
TOuat  be  put  up  in  the  most  favourable  position  for 
anchylosiB.  All  hia  endeavours  must  be  directed, 
however,  to  prevent  this,  if  possible,  and  it  is  right, 
in  these  cases,  to  begin  a  course  of  passive  motion 
as  early  as  poasible  ;  that  is  to  say,  as  soon  as  the 
ends  of  the  broken  bone  have  become  sufficiently 
consolidated  to  bear  the  slight  strain  put  upon  them  . 
by  a  gentle  movement  of  the  articular  aurfaces  on 
one  another.  ' 

4.  or  fracture  near  a  Joint,  complicated 
'H^th  dislocation, — "When  merely  a  portion  of  the 
bone  has  been  broken  (as  in  fracture  of  the  ooronoid 
process,  in  dislocation  of  the  elbow  joint,  or  fracture 
of  the  internal  nialleoius,  with  dislocation  of  the  ankle), 
so  that  the  shaft  of  the  bone  is  intact  and  can  be 
used  as  a  lever,  the  treatment  presents  no  difficulties  of 
a  special  nature.  The  dislocation  is  to  be  reduced  in 
the  ordinary  way,  and  the  fracture  put  np  with  the 
broken  ends  of  the  bone  in  apposition.  But  where 
a  fracture  of  a  joint  is  complicated  with  dislocation  of 
the  separated  fragment,  the  injury  is  of  a  very  serious 
natura  Such  an  accident,  for  example,  occasionally 
occurs  in  the  neighbourhood  of  the  shoulder  joint, 
where  we  get  a  fnicture  of  the  neck  of  the  humerus 
and  «  "Hs'ication  of  the  head  of  that  bono.    There  a 
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threa  courses  which  the  surgeon  may  pursue.  In  the 
first  place,  the  patient  should  he  thDrouglilj  auEcsthe- 
tised,  BO  as  entirely  to  relux  hia  muscles,  and  then  an 
attempt  should  be  made,  by  pressing  fipmly  on  the 
displaced  head  of  the  boue,  to  push  it  hack  into  its 
place.  Thia  may  sometimes  be  satisfactorily  accom- 
plished, especially  in  fracture  of  the  anatomical  neck 
of  the  humerus,  as  there  are  no  muscles  inserted  into 
the  head  of  that  bone  which,  by  their  contragtion,  would 
prevent  its  i-eduction.*  Failing  this,  the  fracture  must 
be  put  up  very  firmly  in  wooden  splints,  so  as  to  main- 
tain the  fractured  ends  in  apposition,  and  an  atterajit 
loade  to  reduce  the  dislocation  in  the  ordinary  way.  It 
is  of  great  importance  that  every  effort  should  be  made 
to  replace  the  head  of  the  bone  at  once;  hut,  should  they 
not  be  successful,  the  surgeon  has  no  other  resource 
but  to  put  the  fracture  up  with  the  dislocation  nn- 
reduced,  and  to  wait  until  union  ban  taken,  place ;  after 
which  he  may  try  to  restore  the  head  of  the  bone  to 
its  natural  position,  This  proceeding,  however,  is, 
after  the  length  of  time  which  has  elapsed  since  the 
bone  was  displaced,  extremely  difficult,  and  the 
attempt,  in  many  cases,  will  result  in  fsjlure.  Should 
this  be  60,  an  endeavour  must  be  made  to  form  a  false 
joint,  and  thus  give  the  patient  as  extensive  a  range 
of  motion,  and  as  useful  a  limb,  as  circumstances  will 
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During  the  treatment   of   a  t 
complications  may  arise  ;  some 

•  Sft    cases  in    the   Edinh-urnh    Medical  Journal,   vol   viiL, 
p,  1084;  and  Briliik  itedicalJijurnal,  \oL  i.,  p.  HO;  l.r- 
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importance,  others  of  the  gvaveat  nature.  They  may  I 
be  considered  under  the  following  heads  \  (1)  Local  f 
complications ;  (2)  general  complications ;  and  (3)  I 
special  complicationa  of  compound  fractures. 

1.  The  principal  local  complications  which  may  I 
occur  during  the  treatment  of  fracture  are  cedema,.  X 
suppuration,  gangrene,  and  spasm. 

tEdemn  may  occur  in  the  earlier  period  of  th»  I 
case,  as  the  direct  result  of  the  injurj.     Under  these  i 
circumstances  it  is  of  comparativdy  little  importance,    ' 
and  BubEides  of  itself  when  the  fractured  bones  have   ' 
been  placed  in  position.     Later  on  cedema  may  occur 
from  bandages  applied  too  ttgiitly,  or  from  the  limb 
being   allowed    to    remain  in   a   dependent    position. 
This  is  of  much  greater  importance  than  the  former; 
for  not  only  is  it  indicative  of  a  tendency  to  gangrene 
if  not  relieved,  but  it  adds  greatly  to  the  sufferings  of 
the  patient,  and,  from  impairing  the  nutrition  of  the 
tissues,  renders  them  liable  to  slough  under  very  slight 
pressure,  and,  probably  from  the  same  cause,  delays 
tte  union  of  the  fracture. 

Lastly,  fedema  may  bo  caused  by  thrombosis,  or 
plugging  of  the  large  veins  of  the  limb,  the  throm- 
bosis beginning  either  in  the  veins  in  the  immediate 
neighbourhood  of  the  injury,  or,  as  Sir  James  Paget  has 
pointed  out,  commencing  in  some  superficial  veins  by 
their  being  irritated  by  the  hard  edges  of  bandages.* 
The  clot  then  extends  from  this  point  until,  at  last, 
one  vein  after  another  having  become  filled,  a  hard 
Bolid  (edema  of  the  limb  ensues.  There  is  a  special 
danger  in  these  cases  of  sudden  death,  from  a  portion 
of  the  clot  becoming  Be|)arated  and  washed  into  the  . 
current  of  the  blood.  This  form  of  tedema  is  also 
very  persistent,  remaining  for  some  time  after  the 
fracture  is  united. 

SuppUTBllOD  very  rarely  occurs  as  a  complication 
*La,iK^  Feb,  27, 1869  ;  p.  237. 
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of  simple  fracture  if  the  ends  of  the  bone  are 
maintained  strictly  in  appodtioc.  Occasionally,  how- 
ever, when  this  is  not  done  (aa  when  the  patient, 
suffering  from  delirium,  cannot  he  restrained  from 
moving  his  limb  about),  it  may  happen  that  the 
extravaSated  blood  breaks  down  and  suppurates.  If 
this  is  so,  and  the  abscess  bursts,  or  ia  opened,  tho 
Kimple  fracture  is  converted  into  a  compound  one. 
(&  page  12.) 

(jjangrene-^ — One  of  the  principal  causes  of 
gangrene  occurring  during  the  treatment  of  a  fracture 
is  undoubtedly  too  tight  bandaging,  but  it  must  not 
be  assumed  that,  therefore,  every  case  of  gangrene  is 
due  to  this  cause ;  since  it  may  without  doubt  arise 
also  from  others.  Thus,  in  addition  to  those  cases 
of  injuiy  to  the  main  artery,  causing  gangrene  (to 
which  allusion  has  already  been  made),  we  may  have 
large  extravasations  of  blood  taking  place  from 
numerous  anmll  vessels  which  have  been  torn ;  and 
thus,  so  great  a  compression  of  the  main  arterieH  of 
the  iimb  by  which  the  nutrition  is  carried  on  that 
an  arrest  of  the  circulation  takes  jtlace,  and  gangrene 
results.  So,  again,  inflammatory  effusions  may  produce 
gangrene,  causing  swelling  under  a  bandage,  and 
thus  pressing  upon  the  vessels  and  interfering  with 
the  circulation.  Cases  are  also  recorded  where  injury 
to  tho  nerves,  either  from  the  broken  ends  of  the 
bone  or  from  implication  in  the  callus  which 
has  subsequently  been   formed,  has  been  followed  by 


Gangrene  occurs  more  commonly  in  tliose  whose 
tissues  are  soft  and  tender,  and  therefore  more 
susceptible  of  compression,  such  as  women  and 
ohiidren,  and  ia  Baid  to  occur  move  frequently  in  the 
upper  than  in  the  lower  extremity. 

If  gangrene  is  threatening,  after  all  splints  or 
apparatus  have  been  removed,  friction  ia.  o.-^  vi.-ij-«*aftt 
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direction  sbould  be  asaiduouflty  applied,  and  the  limb 
kept  warm  by  being  swathed  in  cotton-wooL 

After  it  haa  occurred,  incisiona  must  be  made  if 
the  limb  is  swollen  and  infiltrated,  especially  if  tJie 
cause  is  from  inflammatory  exudation,  and  hot 
fomentations  applied.  Generally,  however,  amputati 
will  be  necessary,  even  though  the  gangi'ene  does  not 
volve  the  whole  of  tlie  stnictures  of  the  lirah,  as  the  r»- 
suiting  mem  her  will  probably  be  contracted  and  useless. 

Spustn  is  sometimes  one  of  the  most  troublesome 
complications  of  simple  fracture  with  which  the 
HurgeoQ  will  have  to  cope.  It  arises  from  the 
fragments  irritating  either  the  muscles  themselvea,  or 
the  nerves  supplying  them,  and  is  sometimes  so  severe 
and  uncontrolUble  as  to  defy  all  efforts  of  the  surgeon 
to  overcome  it.  It  causes  great  pain  to  the  patient, 
and  often  considerable  displacement  of  the  fragments. 
As  a  rale  there  is  always  more  or  less  spasra  present 
until  the  fracture  is  reduced,  but  after  the  replacement 
of  the  broken  ends  of  the  bone  it  subsides  spcHL' 
taneously.  But  In  some  cases  it  is  of  a  permanent 
character,  and  prevents  the  maintenance  of  the 
broken  ends  of  the  bone  in  apposition,  since  all 
attempts  to  overcome  it  by  force  are  hopeless.  The 
best  plan  of  treatment  is  to  keep  the  patient  under 
the  inSuence  of  opium,  administered  in  fuli  doses, 
and  to  place  the  lioib  in  such  a  position  as  to  relax 
the  muscles  as  much  as  possible.  This  will  generally 
succeed  in  allaying  or  subduing  the  spasm,  and  there 
seems  to  be  no  occasion,  as  is  recommended  by  some, 
to  divide  the  opposing  teudons. 

It  may  be  necessary  in  some  severe  cases  t-o  keep 
the  patient  more  or  less  continuously  under  the 
influence  of  an  anaesthetic,  given  repeatedly  in  small 
quantities.  This  will  entirely  allay  the  spasms  while 
the  effect  is  kept  up,  but  they  will  return  as  soon  oa 
^  of  the  amesthctic  pass  off. 
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2.  The  general  complicafcioiia  are  for  the  most 
part  such  as  are  common  to  all,  injurieB,  snch  as 
deliriuiu,  erysipelas,  tfrtanua,  eta,  and  to  these  must 
be  added  bed-aores  and  hypostatic  congestion  of  the 
lungs,  complications  arising  as  the  result  of  the  treat- 
ment, especially  in  old  people  ;  and  liually  one  special 
complication,  the  direct  result  of  the  injury,  viz. 
pulmonary  fat  embolism. 

These  conditions  require  little  special  comment, 
since  they  diHer  in  no  wise  from  a  similar  condition 
arising  in  the  course  of  other  injuries,  with  the  single 
exception  of  the  somewhat  rare  complication,  which 
has  only  attracted  notice  of  late  years,  of  fatty 
emboli,  occurring  in  the  lungs,  and  to  a  less  extent 
in  the  other  viscera,  after  fracture.  In  these  eases, 
the  marrow  of  the  bone  being  crushed  by  the  fracture, 
it  is  supposed  that  some  of  the  liberated  fat  passes 
into  the  veins,  and  is  by  them  carried  to  the  nearest 
set  of  capillaries  (that  is,  those  of  the  lungij)  and 
produces  death  by  interfering  with  respiration. 

Zenker,  in  the  year  1862,  first  drew  attention  to 
this  condition.  He  described  the  capillaries  of  tiie 
hmga  as  being  loaded  with  fat  in  a  man  who  had  been 
crushed  between  two  waggons,  but  did  not  c 
the  condition  with  the  injury.  Soon  after, 
established,  by  experiment^  research,  that  in  cases 
of  fracture  there  was  fatty  embolism,  not  only  in  the 
lungs,  but  in  all  the  tissues,  and  tliat  the  fatty  matter 
was  probably  derived  from  the  marrow  of  the  broken 
bones.  Finally,  it  was  believed,  that  in  many  cases  of 
sudden  death  after  fracture,  the  death  must  be 
attributed  to  this  condition,  and  not  to  shock.  The 
symptoms  to  which  this  state  gives  rise  are  those  of 
dyspncea,  coming  on  suddenly,  perhaps  some  twenty- 
four  hours  or  more  after  the  receipt  of  the  injury,  with 
irregularity  of  the  heart's  action,  coma,  and  death.* 

•  Sa  »  paper  by  Dr.  Cieraj,  o£  Freiburg,  in  i 
WoAatehit^  Mo.  U,  1875. 
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3.  There  are  certaiu  special  com  plications  of 
compound  fracture  to  wLicb  allusion  must  be  niad& 
These  are  necrasis,  oateo-mj'elitis  and  pyemia,  Bpread- 
ing  gangrene,  and  hectic 

Necrosi))  is  a  not  uncororoon  accompaniment  dt 
compound  fracture.  Allusion  has  already  been  made 
to  this  in  describing  the  union  of  compound  fractures. 
(Sm  page  40.) 

Osteo-mrelitis,  or  ditFuse  suppuration  in  the 
cancellous  tissue,  occasionally  occurs  as  a  result  of 
compound  fracture,  as  in  other  injuries  where  the 
meduilary  cavity  of  the  bone  is  exposed.  It  is  closely 
allied  to  pyiemia,  the  patient  presentingthesymptoDM 
of  that  disease  and  rapidly  dying.  The  disease  is  "mtwe 
frequently  recognised  in  post-mortem  esaniinations 
than  at  the  bed-side  of  the  patient" 

Spreading'  gangrene  is  an  occasional  accooK 
paniment  to  compound  fractures,  for  though  common 
to  all  vounda,  even  the  most  trivial,  under  certain 
conditions,  it  raoat  frequently  occurs  in.  severe  coa^ 
tused  and  lacerated  wounds,  complicated  with  fi'acture^ 
where  the  tissues  are  engorged  with  serum  and  ex- 
travasated  blood,  a  condition  peculiarly  favourable  to 
its  occurrence.  In  these  cases  amputation  appears  to 
bold  out  the  only  chance  of  recovery.  The  gan- 
grene speedily  extends  through  the  limb  until  it 
reaches  the  trunk,  without  any  attempt  to  arrest  or  to 
form  a  line  of  demarcation,  and  death  invariably 
ensues  in  the  course  of  three  or  four  days  unless  tba 
limb  be  removed  above  the  part  implicated. 

Hectic  not  unfrequentJy  ensues  in  cases  of  com- 
pound fracture,  resulting  from  profuae  suppuration. 
This  is  most  frequently  the  case  where  the  ends  of 
the  bones  have  become  necrosed  ;  the  long- continued 
jiroeess  of  exfoliation  being  attended  by  profuse  sup- 
puration, and  the  constitution  auffering  from  tho 
effects  of  this  wasting  discbarge.     In  such 
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secondary  amputation,  ia  necessary,  and,  if  it  be  not    ^^^k 
delayed  too  long,  until  the  patient's  strength  has  been     ^^H 
too   far  cKhausted,  his    life   will,   in    all   probability,       ^^ 
be  preserved.      Should  it  be  put  off  too  long,   there  ifl 
danger  of    the  patient  sinking  from   shock,  or   from 
aine  low  form  of  inflammatory  mischief 
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It  rarely  happens,  now-a-days,  that  union  of  a 
fracture  takes  place  in  such  a  position  as  to  rendet 
the  limb  useless,  though  such  cases  do  occasionally  i 
occur.  But  a  certain  degree  of  deformity,  from  want  J 
of  proper  apposition  of  the  fragments,  must  now  and  I 
then  result,  in  the  practice  of  those  who  are  called 
upon,  to  treat  a  large  number  of  cases  of  fracture,  and 
this  in  spite  of  every  care  and  attention  on  the  part 
of  the  medical  attendant.  There  is  a  certain  class 
of  cases  in  which  it  is  impossible  to  restore  to  their 
natural  position  tie  fragments  of  8  broken  bone ; 
especially  if  much  over-riding  has  taken  place;  though 
the  bones  can,  in  most  instances,  be  laid  in  such  a 
manner  as  to  restore  the  natural  asis  of  the  limb. 
And  again,  in  some  patients,  owing  to  delirium  of 
natural  restlessness,  it  is  found  to  be  impossible  to 
keep  the  fractured  ends  in  apposition;  so  that  a  pro- 
portion of  cases  of  vicious  union  must  be  expected  in 
treating  a  large  number  of  fractures.  Generally, 
however,  this  is  so  slight  that  the  movements  of  the 
patient  are  not  impaired,  and  he  is  willing  to  allow 
the  slight  deformity  to  remain. 
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Vicious  union,  taking  place  to  such  an  extent 
to  impair  movement  and  render  tiie  limb  more  or  li 
uaelesa,  may  arise  from  one  of  three  causes:  (1)  either 
from  the  fracture  having  been  badly  set ;  (2)  from 
displacement  taking  place  after  reduction,  either 
from  great  restleasnesa  on  the  part  of  the  patient, 
or  from  too  loose  ajiplication  of  the  handi^es;  and 
(3)  from  yielding  of  the  callus  after  the  splints 
have  been  removed, 

A  fracture  may  he  badly  set,  either  through  the 
want  of  proper  attention  and  care  on  the  part  of  the 
Burgeon,  who,  possibly  it  may  be  from  the  amount  of 
swelling,  does  not  discover  that  the  bones  are  not 
accurately  in  apposition,  or  from  his  inability  to 
reduce  the  displacement.  Or,  it  may  be  that  the  frac- 
ture has  been  prOf>erly  set,  but  the  bones  have  slipped 
out  of  position,  and  the  accident  has  not  been  dis- 
covered until  too  late.  Another  cause  of  vicious 
union  occurs  occasionally  in  patients  'who,  for  some 
reason,  have  faulty  callus ;  where  the  fracture  (when 
the  limb  is  taken  out  of  the  splints,  at  the  end  of  the 
proper  period)  appears  to  be  iirmly  united  and  in 
good  position,  but  where  the  callus  is  soft,  and 
gradually  yields  under  the  weight  of  the  body,  so  as 
often  to  produce  great  deformity. 

The  displacement  from  faulty  union  may  be  either 
angular  or  longitudinal.  The  angular  is  where  the 
bone  is  simply  bent  at  the  point  of  union  ;  a  condition 
which  is  much  more  amenable  to  treatment  than  the 
longitudinal,  where  it  is  often  difficult,  and  even 
impossible,  to  remove  the  deformity. 

If  the  displacement  is  angular,  and  the  faulty 
position  is  discovered  within  the  first  two  or  three 
weeks,  while  the  callus  is  yet  soft,  the  displacement 
may  be  overcome  by  the  careful  application  of  splints ; 
if  liie  callus  is  more  firm  it  may  be  necessary  to  place 
the  patient  under  the  infiuence  of  an  antithetic,  and 
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by  muscular  force  btnd  or  break  through  the  bond  of 
union.  Mr.  Skey  strongly  advocates  re-fracture  of 
badly  united  fracturea  before  union  has  become  too 
firm.  He  bas  re-broken  the  femur  eleven  weeks,  and 
the  bones  of  the  fore-arm  seventeen  weeks,  after  tha 
original  injury.* 

If  the  displacement  is  longitudinal,  with  more  or 
less  over-riding  of  the  fragineuts,  it  will  generally  bo 
found  impossible  to  restore  the  bone  to  its  proper 
position  after  callus  has  onc«  formed,  by  any  amount 
of  extension  or  manipulation  that  one  is  justified  in 
UBitJg.  Various  fornin  of  screw  and  lever  niacliines, 
of  considerable  power,  hove  been  invented  to  break 
through  a  faulty  union,  of  which,  perhaps,  the  beat 
known  is  "Butcher's  clamp,"  but  these  laatnimenta 
require  to  be  used  with  the  greatest  care.  And  if  the 
unaided  force  of  the  surgeon  is  not  suflicient  to  over- 

le  the  deformity,  it  is  better  to  have  recourse  to  & 
cutting  operation  than  run  the  risk  of  greatly  bruising 
the  soft  parts,  or  causing  mortification  of  the  akia 
from  pressure  of  the  instrument 

Tlie  beat  means  of  remedying  the  defect,  in  some 
ses,  is  by  subcutaneous  osteotomy.  This  may  either 
be  done  by  Adaiu's  narrow-bladed  saw,  or  by  the  plan 
proposed  by  Langenbeck.  This  consists  in  making  a 
small  incision  down  to  the  hone,  and  introducing  & 
perforator,  with  which  the  bone  is  bored.  Into  the 
opening  thus  made  a  fine  saw  is  introduced,  and  the 
bone  partially  sawn  through.  The  wound  is  now 
closed,   and,    after  it    has    healed,    the  rest   of  the 

e  ia  fractured  by  force.  Gross  recommends  that 
the  section  of  the  bonc  should  be  made  with  a  chisel. 

In  some  cases  a  mere  section  of  the  bone  is  e 
sufficient  to  overcome  the  deformity,  and  then  it 
necessary  to  freely  expose  the  fracture,  and  take  out 
a  wedge-shaped  piece,  before  the  limb  can  be  restored 

•  Laiit.i,  voL  ii.,18:0;i'-  '^^^■ 
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to  Mijthing  lite  its  natural  ahapp.*  {See  Fig.  47/^ 
This  should  be  done  with  strict  antiseptio  pre* 
cautions. 

Ununited  flracturcs.  —Many  different  conr 
ditiona  are  described  as  cases  of  non-union  of  fraotura. 
Some  of  these  are  correctly  so  called  since  there 
an  entire  absence  of  union  between  the  fractured  ends 
of  the  bones,  which  move  freely  on  each  other,  and 
often  become  dwindled  and  diminished  in  size. 
Again,  there  is  another  class  of  cases  to  which  the 
term  "  non-union  "  may  also  with  propriety  be  applied^ 
since  there  is  no  acttial  nnion  between  the  bony  sttiv 
faces.  There  are  instances  where  a  false  joint 
(pseudarthrosia)  is  formed  ;  in  which  a  dense  capsi "" 
containing  a  fluid  resembling  synovia,  is  develoi 
around  the  ends  of  the  bones,  which  become  ebumated 
and  smooth,  and  thus  play  freely  on  each  other, 
form  a  genuine  diarthrodial  joint 

But,  in  addition  to  these,  there  is  a  lai^e  number 
of  cases  to  which  the  term  is  also  applied,  which 
would  be  better  described  as  instances  of  "  imperfect " 
or  incomplete  union  of  fracture.  These  are  cases  i 
which  the  process  of  union  has  commenced,  butj 
owing  to  some  constitutional  or  local  cause,  has  not 
gone  on  to  its  final  completion.  Thus  the  callus  may 
hare  been  poured  out  between  the  ends  of  the  bones, 
and  become  converted  into  fibrous  tissue.  At  this 
point  the  process  has  become  arrested,  and  the  ends 
of  the  bone,  instead  of  being  firmly  united  by  bony 
matter,  are  connected  by  a  strong  ligamentous  material, 
which  allows  of  a  considerable  degree  of  movement 
at  the  seat  of  fracture. 

Or,  again,  the  process  of  union  may  have  gone 
a  little  farther,  and  the  callus  may  have  become 
twnverted    into  cartilage,  which  iinites,  and  perhaps 

*  See  s  case  b;  Mr.  duUtopliec  Heath  ;  OHn.  Soc.  Tiiuu., 
vol   -        -"i^ 
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envelopes,  the  broken  ends.  In  consequence,  however, 
of  some  arrest  in  the  beaJing  process,  calcification  and 
ossification  have  not  taken  place,  and  there  is,  there- 
fore, an  imperfect  tlnion,  wanting  in  solidity  and 
strength,  and  allowing  of  a  certain  degree  of  move- 
ment between  the  broken  ends  of  the  bone. 

It  would  seem,  therefore,  to  be  more  logical  to 
describe  nnder  the  head  of  imperfeU  union  these  two 
conditions,  and  to  confine  the  term  nori-unton  to  those 
cases  where  there  is  an  entire  absence  of  union,  or 
where  a  false  Joint  is  farmed. 

In  addition  to  these  conditions  it  is  right  to  men- 
tion another  stat«  where  the  process  of  union  is  delayedf 
where,  in  fact,  the  bone  does  not  unite  so  rapidly  as 
usual,  and  where,  at  the  end  of  some  six  weeks  or  two 
months,  when  the  surgeon  examines  the  fractnr^ 
expecting  to  find  the  bonea  firmly  nnited,  they  are 
found  to  be  movable  on  each  other,  and  not  to 
present  that  firmness  and  Eoliditj  which  might 
naturally  be  expected.  The  time,  however,  which 
fractures  take  to  unite  is  so  variable,  that  it  is  difiicult 
to  say  when,  on  the  one  hand,  ordinary  union  merges 
into  delayed  union,  and,  on  the  other  hand,  when 
delayed  union  may  be  said  to  be  arrested 

This  condition  of  delayed  union  is  by  no  means  aa 
uncommon  one,  and  will  often  be  found  to  be  con- 
nected with  a  phosphatic  condition  of  the  urine.  If 
the  urine  of  a  patient,  in  whom  the  process  of  union  of 
a  fracture  is  delayed,  is  examined,  it  will  be  foand 
in  the  majority  of  cases  to  be  alkaline  or  neutral,  and 
to  deposit  on  boiling  a  copious  precipitate.  This  con- 
dition may,  perhaps,  be  enplained  by  the  fact,  that 
the  patient  having  been  deprived,  by  the  necessary 
confinement  to  bed,  of  hia  aecusfcomed  exercise,  does 
not  assimilate  bis  food  properly,  and  this  gives  rise  to 
excess  of  phosphates  in  the  urine.  At  all  events,  it 
will  generally  be  found  that  by  cai-eful  regulati 
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his  diet,  cutting  off  a  oonaider&ble  paH  of  hia  nitro- 
genous food,  and  tLe  exhibition  of  the  mineral  acide 
with  bark,  union  of  the  bone  speedily  takes  place, 
and  the  urine  recovers  its  proper  diaracters. 

Where  the  union  is  iiDpnrfect  and  the  ends  of  Uie 
bone  united  by  tibrous  material,  tliey  will  generally  be 
found  to  be  more  or  less  absorbed,  and  the  medullary 
cavity  closed.  The  fibrous  unioa  is,  in  most  cases, 
found  not  only  between  the  broken  ends,  occupying 
the  position  of  the  detinitive  callus,  but  also  forming  a 
dense  layer  or  sheath  around  them,  and  therefore  cor- 
responding to  the  ])rovisional  callus.  In  some  bones, 
such  as  the  patella,  union  for  the  most  part  takee 
place  by  fibrous  tissue,  and  the  condition  can  there- 
fore hai-dly  be  Minsidered  as  an  imperfect  one. 

In  the  mode  of  union  by  cartilt^  the  same  cob* 
dition  occurs,  and  often  to  a  much  greater  extent; 
Thus,  the  ends  of  the  bones  in  these  cases  are  found  t9 
he  enveloped  in  a  dense  mass  of  ensheathing  provisional 
fibro-cartilage,  which  gives  great  firmness  to  the  pari^ 
and  therefore  the  amount  of  movement  between  the 
broken  ends  of  the  bone  is  but  slight. 

It  is  very  rare  to  find  an  entire  absence  of  union. 
In  most  oases  the  broken  ends  will  be  found  to  be  con 
neoted,  to  a  greater  or  less  extent,  by  fibrous  bands 
passing  from  the  one  fragment  to  the  other,  and  binding 
them  loosely  to  each  other.  But  occasionally  in- 
stances will  be  met  with  where  nature  has  not  made 
the  slightest  effort  to  repair  the  injury.  It  generally 
occurs  in  cases  where  the  system  is  worn  out  by 
wasting  and  rapidly  exhausting  disease,  and  where 
there  appears  to  be  no  reparative  power  whatever. 

In  the  false  joint  the  ends  of  the  bones  become 

uniied,  smooth,  and  polished,  and  covered  over  with 

a  layer   of  dense  fibrous  tissue  resembling   articular 

cartilage.     In  some  inetaiices  the  one  bone  becomee 

hollowed  out  into  a  cup-shaped  cavity,  while  the  other 
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becomes  rounded  and  conical,  and  thus  a  perfect  ball- 
and-sooket  joint  is  formed. 

The  im perfect  union  or  non-union  of  a  fracture  if 
not  of  frequent  occuri'ence.  Markoe  states  that  one 
in  six  or  seven  hundred  cases  of  fracture  is  probably 
near  the  proportion  ;  and  Callender  states  that  in  the 
wards  of  St.  Bartholomew's  Hospital  there  had  been 
but  one  case  in  two  thousand  five  hundred  fractures 
treated;  and  other  surgical  writers  concur  in  the 
opinion  that  non-union  very  rarely  occurs. 

CaDses. — The  causes  to  which  this  want  of  union 
has  been  attributed,  are  very  numerous,  and  are  stated 
to  be  either  of  a  constitutional  or  local  natura  The 
conslitutumal  uausea  which  have  been  said  to  give  rise 
to  a  want  of  union  in  a  fracture  are  numerous. 
Amongst  these  are  ;  (1)  Age,  either  the  very  young  or 
the  veiy  aged ;  (2)  cachexia,  £rom  any  depressing  in- 
fluence ;  (3)  auEemia,  and  debility  from  loss  of  blood  ; 
(4)  fevers,  especially  those  of  a  low  type ;  (5)  ex- 
hausting diseases,  such  as  phthisis ;  (6)  insufficient  or 
improper  food;  (7)  withdrawal  of  an  habitunl  stimulus; 
(8)  pregnancy  and  lactation;  (9)  profuse  uterine  and 
vaginal  discharges;  (10)  scurvy;  (11)  syphilis;  (12) 
rickets ;  (13)  erysipelas ;  an<i  (14)  gout.  To  all 
these  different  conditions  the  want  of  union  of  fracture 
has  at  one  time  or  another  been  attributed,  and,  no 
doubt,  with  a  certain  amount  of  truth,  as  one  or  other 
of  these  causes  may  be  inEtrumental  in,  at  all  events, 
retarding,  if  not  altogether  preventing,  the  union  of  a 
broken  bone;  but,  at  the  same  time,  more  stress  appears 
tohavebeen  laid  on  these  general  causes  than  they  would 
appear  to  merit.  All  these  conditions  produce  a  certain 
depressing  inlluence  on  the  system,  in  consequence  of 
which  there  is  not  sufficient  reparative  power  to  carry 
out  the  process  of  union,  and  it  is  therefore  delayed  or 
ftltogetlier  absent ;  and  thus  they  may  be  regarded  oB 
the  primary  cause  of  the  want  of  the  union. 
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Age  doea  not  appear  to  have  any  decided  inflw 
in  prnventing  the  union  of  fractures,  either  as 
the  very  young  or  the  very  old,  unlesB  there  be  Bome 
cause  superadded  to  which  the  failure  of  union  ought 
more  properly  to  he  attributed.  As  a  rule,  in  the 
child,  fractures,  unite  with  peculiar  facility ;  but 
oecasionally  it  may  happen  that,  probably  owing  to  the 
great  difficulty  that  there  is  in  keeping  the  child  quiet, 
and  thei-efore  of  maintaining  the  fragments  of  hone  in 
strict  apposition,  a  failure  of  union  may  occur.  Under 
these  circumatancea  the  difficulties  of  the  case  are 
great,  as  the  various  plana  of  treatment  which  are 
recommended  in  cases  of  non-union  in  the  adult  are 
very  apt  to  fail  in  obtaining  the  desired  end  in  the 
ununited  fractures  of  children.* 

Old  age,  also,  in  itself  appears  to  be  no  impediment 
to  the  pouring  out  of  callus  and  the  union  of  a  broken 
bone,  so  long  as  the  patient  is  fairly  vigorous,  and 
there  is  no  other  depressing  influence  interfering  with 
hJB  vital  power.  The  patient  from  whom  the  wood-cut 
(Fig.  4:1)  was  taken  was  within  a  few  months  of 
attaining  his  hundredth  year  of  age,  when  he 
fractured  the  shaft  of  his  femur,  and  though,  owing  to 
the  occurrence  of  bed  sores  and  the  inability  that  there 
was  to  apply  any  splint,  there  hsw  been  faulty  union, 
still  there  has  been  no  lack  of  reparative  materiaL 

Perhaps  of  all  the  constitutional  causes  which  have 
been  alleged  as  liable  to  give  rise  to  non-union  of  a 
fracture,  syphilis  and  scurvy  are  the  moat  probable. 
Cases  are  now  and  then  recorded  of  these  two  disease^,  ■ 
which  seem  to  point  undoubtedly  to  the   fact  thaf  I 
occaaionally  they  have  some  specific  influence  in  a^^ 
resting    natural    union.     Still,  on    the    other   hand, 
it   must   be  acknowledged    that    in    many   cases   ot 
fiyphilia  and  scurvy,  bones  are  broken  and  unite  in  the 
o  iuterpstiiig  pieparatiDa  in  the  HnnteiiaD  Uniewn, 
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ordiBary  way,  without  difficulty  or  delay.  80  that 
this  influence,  whatever  it  may  he,  is  not  a  constant 
one,  and  only  occasionally  asserts  itself.*  Mr.  Cal- 
lander, however,  denies  that  sy phi  1 13  in  any  way 
interferes  with  union,  f 

Cases  in  which  scurvy  has  prevented  union  or 
cailBed  already  existing  union  to  break  down,  are  also 
occasionally  recorded  in  the  medical  journals  And  it 
will  sometimes  be  found  that  fractures  occurring  in  a 
person,  the  subject  of  scurvy,  show  little  tendency  to 
unite  so  long  as  the  scorbutic  symptoms  persist.  Mr. 
Adams  records  a  case  where  the  fracture  showed  no 
tendency  to  unite  until  lemon  juice  was  administered, 
vhen  union  speedily  took  place.  J 

With  re^^od  to  the  other  constitutional  causes 
enumerated  above  nothing  more  need  be  added  to  what 
has  already  been  said :  that  the  want  of  union  is 
probably  due  to  debility  and  deficiency  of  reparative 
power,  induced  by  the  constitutional  condition  rather 
than  to  a  direct  influence  of  this  condition  on  the 
fracture  itself. 

It  is  to  the  local  causes  that  we  must  principally 
look  for  an  explanation  of  the  reason  why  a  fracture 
occasionally  refuses  to  unite.  There  can  be  no 
question  that  the  most  patent  of  these  is  the  presence  of 
a  certain  degree  of  movement  between  tlie  fragments 
which  prevents  their  becoming  quickly  knit  together, 
and  is  therefore  a  cause  which  is,  to  a  very  great 
extent,  under  the  control  of  the  surgeon.  Cases  will, 
however,  occasionally  occur,  either  in  young  cliildren 
or  delirious  patients,  or  where,  for  some  other  reasons, 
it  is  impossible  to  maintain  absolute  immobility  be' 
tween  the  fragments;  so  that  after  all  that  c. 

*  Srf  an  mtcresting  chbo  by  Dr.  Steele,  Laiuxt,  voL 
BS7  i  1873, 

+  Med.-Chir.  Trans  ,  vol.  jJi.,  p.  M7. 
i  Lanca,  voL  L,  p.  383 ;  188a. 
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skill  can  do,  there  will  still  remRin  a  certain  numb^.l 
of  cases  o£  non-unioa  where  the  failure  is  due  to  thls'f 

Hence,  in  very  oblique  fractures,  especially  in  th« 
bones  of  the  leg,  it  is  very  often  impossible  to  main- 
tain the  fragments  in  atriofc  appoaition,  on  accoiint  of    : 
the  great  tendency  which  they  have  to  glide  a\ 
anodier,  and,  therefore,  want  of  union  may  ensi 

The  late  Mr.  Callender  has  also  pointed  out 
another  way  in  which  he  believed  the  obliquity  of  a 
fracture  may  conduce  to  its  non-union,  because  the 
whole  weight  of  the  man,  when  he  is  allowed  to  put 
his  foot  to  the  ground,  falls  on  and  strains  the  uniting 
material,  instead  of  pressing  directly  on  the  lower  frag- 
ment, as  in  a  transvei-se  or  eiightly  oblique  fracture, 
which  largely  assists  in  bearing  the  superincumbent 
weight.  Hence  the  union  gives  way  and  repair  is  in- 
complete. Still  another  way  in  which  union  may  be 
retarded  or  prevented  from  movement  of  the  fragments 
is  also  mentioned  by  Mr.  Callender.  It  is  in  the  case 
of  fractures  in  the  neighbourhood  of  joints,  especially 
fracture  of  the  lower  end  of  the  humerus.  When  thia 
occurs,  the  surgeon,  in  his  endeavour  to  prevent  etifT- 
neas  of  the  articulation,  may  commence  passive  motion 
of  the  joint  before  consolidation  of  the  fracture  has 
Bufficiently  taken  place,  and,  in  his  attempts  to  move 
the  joint,  really  moves  the  fragments  of  the  broken 
bones  on  each  other,  and  thus  prevents  perfect  union 
taking  place. 

Many  other  local  causes,  preventing  the  union  of 
fractured  bones,  have  been  at  different  times  put 
forward. 

Mr.  Curling  believes  that  a  diminished  blood  supply 
fi-om  injury  to  the  nutrient  artery  is  a  frequent  aouroo 
of  non-union. 

M.  Gueretin  has  collected  some  statistics  bearing 
on  this  point.     He  states  that  in  thirty-five  cases  <rf 


1  belonged  to  that  portion  of  the  hone 
which  waa  traversed  hj  the  artery,  and  the  remaining 
twenty-five  to  the  other  portion.  The  observations  of 
Borria  do  not,  however,  confirm  this  opinion.  He 
collected  forty-one  cases,  in  which  he  fonnd  a  very 
different  condition.  For,  in  twenty-seven  of  the  cases 
the  ununited  fracture  waa  in  that  part  of  the  bone 
which  was  travei"sed  by  the  nutrient  artery,  and  in 
only  fourteen  was  it  in  the  part  which  ia  supposed  to 
receive  the  Bmallest  amount  of  blood. 

The  late  Mr.  Callender  believed  that  in  many 
cases  the  union  of  a  fracture  might,  at  all  events,  be 
delayed  by  obatruction  to  the  venous  circulation,  pro- 
ducing an  oedema  of  the  limb,  which  impairs  nutrition 
and  embarrosaes  the  repair  of  the  fracture.  This 
coagulation,  he  believes,  begins  in  the  veins  in  the 
neighbourhood  of  the  fracture,  and  extends  from  the 
lesser  to  the  greater  vessels,  until  it  may  obstruct 
even  the  main  vein  of  the  limb. 

Loss  of  nerve  power  has  been  cited  as  one  of  the 
causes  of  want  of  union  in  a  fracture,  but  there  does 
not  appear  to  he  sufficient  evidence  at  present  to  sup- 
port this  hypothesis.  Thus,  in  several  cases  which 
have  been  recorded  of  fracture  of  the  spine  with  com- 
pression of  the  spinal  cord  and  fracture  of  some  bone 
in  the  paralysed  part,  union  appears  to  have  been  going 
on,  when  the  limbs  were  examined  after  the  death  of 
the  patient,  though  perhaps  more  slowly  than  natural.* 

The  [iresence  of  a  foreign  body  between  the  ends 
of  the  fracture  must,  of  course,  interfere  with  union. 
Thus,  the  constantly  quoted  case  of  Mr,  Earl's,  where  a 
piece  of  the  deltoid  muscle  became  lodged  between 
the  fractured  ends  of  a  broken  humerus,  is  an  instance 
in  point.  So,  again,  the  interposed  subatanoa  may 
be  a  third  fragment  of  bone,  separated  from  all   its 
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surroundings  and  lyiog,  as  a  foreign  body,  between  the 
two  main  portions  of  the  bone  ;  this  must,  of  coarse^ 
interfere  witli  union.  These  cases  are,  however, 
tremely  rare. 

Lastly,  necrosis  fixim  loss  of  the  periosteum 
that  an  interval  is  left  between  the  two  fragments,  is 
a  cause  of  non-union. 

In  thus  enumerating  the  local  caiiaea  of  non-nnion 
of  a  fracture,  no  mention  ia  made  of  those  cases  where 
the  fracture  itself  was  the  result  of  some  disease  in 
the  bone,  such  as  mollities  ossium  or  sarcoi 
where  it  is  evident  that  no  union  is  likely  to  take 
place,  or  of  those  cases  where  the  fragments  are  so 
fai-  separated  from  each  other  that  union  is  impoasibla 
Both  these  conditions  give  rise  to  non-union,  hut  the 
cause  is  so  obvious  that  it  is  not  necessaiy  to  do  more 
than  allude  to  them. 

Symptoms. — Little  requires  to  be  said  with  re- 
gard to  the  symptoms  presented  by  a  patient  Buffering 
from  non-union  of  a  fracture,  as  the  diagnosis  is 
generally  suflioiently  clear.  The  main  symptoras  are : 
(1)  Fain;  (3)  deformity;  (3)  increased  mobility;  (4) 
uselessness  of  the  limb ;  and  (5)  atrophy  or  wasting, 
(1)  The  pain  is  not  usually  of  a  veiy  severe  character, 
especially  after  the  soft  parts  have  become  accustomed 
to  the  abnormal  position  of  the  bones  ;  and  the  patient 
ia  generally  able  to  move  about  without  causing  any 
great  feeling  of  pain,  but  rather  suflers  from  a  sensation 
of  weakness.  (2)  Beformity  is  always  present,  and 
sometimes  in  a  marked  degree,  especiiJly  in  fractures 
of  the  lower  extremity  and  where  the  patient  ha«  at- 
tempted to  bear  the  weight  of  his  body  on  the  injured 
limb.  The  deformity  often  jtartakes  of  the  character 
of  shortening,  with  more  or  less  angular  displacement, 
and  is  generally  most  observable  when -the  patient 
makes  any  muscular  exertion.  (3)  Increased  mobility 
'  ivHriably  present,  but  varies  in  amount ;  where  the 
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broken  onda  are  linked  together  by  tirm  fibrous  tissue 
tliere  may  be  only  slight  yielding,  even,  when  the 
weight  of  the  body  is  borne  on  the  limb ;  and,  on  the 
other  hand,  when  there  ia  no  union,  the  movement  miiy 
be  so  great  a&  to  produce  a  flail-iike  condition  of  the 
part.  (4)  UaelesBiiess  of  the  limb  varies  with  the 
amount  of  mobility.  Where  the  mobility  is  slight  the 
usefulneES  ia  not  entirely  impaired ;  where  it  is  great 
the  limb  is  moat  helpless  and  uaeless.  (5)  Atrophy, 
or  wasting,  is  a  conaequence  of  the  useleasnesa  ;  all  the 
tisBoes  of  the  limb  becoming  wasted  and  the  bones 
light  and  porous. 

Treatment. — Perhaps  there  is  scarcely  any  sur- 
gical disease  for  which  so  niany  remedies  have  been 
introduced  and  recommended  as  non-union  of  fractures. 
Considering  how  uncommon  these  cases  are,  it  is 
surprising  that  so  many  different  plans  have  been  at 
different  times  introduced  in  order  to  remedy  it. 

In.  many  cases,  it  must  be  home  in  mind  that  the 
union  is  only  delayed.  Nature  is  equal  to  the  task  of 
restoring  the  bone,  but,  owing  to  some  cause  or  other,  the 
various  processes  go  on  more  slowly  than  natural,  or 
indeed  are  arrested  altogether  for  a  time.  All  that  the 
surgeon  requires  to  do  under  these  circumstances  ia,  if 
possible,  fo  remove  the  cause  which  is  giving  rise  to 
this  condition  and  so  assist  nature  in  completing  the 
'work.  All  that  is  necessary,  therefore,  in  a  consider- 
able number  of  cases,  is  to  improve  the  condition  of  the 
patient's  health  and  to  invigorate  his  system.  Often 
the  delayed  union  appears,  in  some  measure,  to  be  due 
to  impairment  of  the  patient's  heultli,  from  the  neces- 
sary confinement  to  bed.  It  ia  advisable,  therefore, 
to  get  the  patient  up  and  into  the  open  air,  A 
obange  of  air,  especially  to  the  sea-side,  is  often  fol- 
lowed by  the  happiest  results.  The  diet  must  be 
carefully  regulated ;  nutritious,  but  at  the  same  time, 
easily  digested  food  being  of  the  first  iaiportauce, 
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attention  must  be  paid  to  remedy  any  irregularity  in  | 
the  digestive  oi^aiia.   Tonics,  especially  bark,  combined   | 
with  the  mineral  acids,  should  be  given,  and  any  con- 
stitutional  taint  carefully   treated.      If  there   ia  any 
suspicion  of  a  syphilitic  taint,  the  bichloride  of  meiv  1 
cury  in  small  doses,  or  iodide  of  potassium,  according 
to  the  stage  of  the  constitutional  affection,  should  bo 
given.      If  the  patient  has  any  tendency  or  prediapoai- 
tjon  to  consumption,  cod-liver  oil  must  bo  administered, 
and  if   he  has  suffered  from  scurvy,  fresh  vegetables, 
with  lime  or  lemon  juice,  ahould  form  an  essential 
part  of  his  diet. 

In  order  to  permit  of  the  patifint  getting  up  and 
moving  about,  it  ia  necessary  that  the  limb  ahould  be 
put  up  in  some  immovable  apparatus,  plaster  of  Paria,  . 
pasteboard  and  gum,  or  leather  splints.  The  ap-  I 
paratus  should  be  applied  in  such  a  manner  that  th* 
fractured  ends  are  immovably  fixed  and  pressed  firmly 
together.  It  is  the  practice  of  some  surgeona,  ia 
fractures  of  the  lower  extreraitieB,  to  allow  tiieir 
patients,  after  the  limb  has  been  done  up  in  the  fixed 
apparatus,  to  put  the  fractured  leg  to  the  ground,  in 
order  to  excite  in  the  tissues  some  degree  of  inflam- 
matory action.  The  proceeding,  however,  is  not  alto- 
gether devoid  of  danger,  as  Eupjuiration  may  result; 
and,  moreover,  if  there  be  any  imperfection  in  the 
splint,  a  slight  degree  of  movement  may  be  permitted 
between  the  fragments  and  the  end  for  which  it  waa 
applied  defeated. 

I>r.  Henry  H.  Smith  advocates  the  treatment  of 
ununited  fracture  or  delayed  union  by  artificial  limbs, 
which  "  combine  the  principle  of  pressure  and  motion 
at  the  seat  of  the  fracture  and  lead  to  the  formation  of 
an  ensheathing  callus."  He  records  four  eases  of  false 
joint  ia  the  femur,  eight  in  the  leg,  and  two  in  the 
humerns  treated  successfully  by  this  plan.* 

■   ^"wiain  Journal  0/  Mcdicai  Sciau^,  Jan.,  1855  ;  p.  103. 
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If  there  ia  considerable  (edema  of  the  limb 
the  cases  recorded  by  Mr.  Calleuder,  friction  in  the  course 
of  the  venoua  circulation  should  bo  regularly  applied, 
and  under  theso  circumstances  it  is  better  not  to  put 
the  patient's  fractureiip  in  any  fixed  apparatus  or  allow 
him  to  get  up,  The  limb  should  be  placed  in  ordi- 
nary eplinta  for  the  purpose  of  maintaining  the 
fractured  ends  in  apposition,  and  they  can  be  daily 
removed  for  the  application  of  the  friction,  eto.  If  there 
ia  no  very  evident  cause  for  the  want  of  union,  it  will 
occasionally  be  found  that  counter-irritation,  applied 
to  the  skin  over  the  fracture,  causes  a  certain  amount 
of  excitement  in  the  tiasues  around  the  fracture  and 
hastens  union.  Blisters,  iodine,  and  stimulating  em- 
brocations may  he  used.  In  one  or  two  cases,  whera 
union  has  been  delayed,  I  have  found  that  the  appli- 
cation of  a  blister  or  two  has  been  of  tlie  greatest 
possible  service.  Rubbing  the  broken  ends  of  tha 
bona  together  for  some  minutes,  so  aa  to  excite  a 
certain  amount  of  inflummation  in  the  pajHs,  is  also 
attended  sometimes  by  the  best  results,  and  will 
Bometimea  aucceed  when  other  means  have  failed. 

Galvanism  has  also  been  recommended  as  a  meana 
of  hastening  union ;  the  poles  of  the  batteiy  being 
applied  either  to  the  surface  or,  as  has  been  recom- 
mended by  Lente,   acupuncture   needles   are  jtasaed 


down  to  the  bone 
the  poles  of  the  battery. 
When  failure  of  u 
and  when  there  is  reasf 
has  been  formed,  operati 


either  side  of  the  fracture  and 
e  attached  to  their  other  ends, 
on  has  become  very  chronic, 
.  to  believe  that  a  false  joint 
\  will  have  to  be 
resorted  to.  These  mainly  have  for  their  object  one 
of  two  things.  Either  the  excitation  of  a  certain 
degree  of  inflammation  between  the  broken  ends  ao  aa 
to  lead  to  the  pouring  out  of  callus  which  shall  aub- 
sequently  be  transformed  into  bone,  or  the  removal  of 
the  false  joint  altogether. 
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The  priDcipttl  meana  by  wliich  an  attempt  has  teea 
mode  to  excite  mflammatioa  in  the  fragments  are  :  (I) 
Acupuncture  ;  (2)  subcutaneoits  section ;  (3)  seton  ; 
(4)  insertiott  of  ivory  pe;^ ;  (5)  drilling ;  (6)  pinning 
o£  the  broken  fragmeute  together. 

1.  Acapanctnre. — This  consists  in  the  intro- 
duction of  an  acupuncture  needle  between  the  frag- 
ments, and  allowing  it  to  remain  thei-e  until  it  has 
excited  a  certain  degree  of  inilamtDatian,  when  it  may 
be  removed  and  the  limb  confined  in  iinn  and  well- 
fittiug  splints  until  consolidation  occurs.  Wiesd, 
records  a  successful  case  of  unimited  li-acture  of  the 
ulna  treated  in  this  way.* 

2.  Subcutaneous  section,  consists  in  the  in- 
troduction of  a  narrow-bladed  knife  or  tenotome  down 
the  seat  of  fracture,  and  the  free  division  of  any 
fibrous  union  or  false  joint  which  may  exist  between 
the  fragments.  TJicre  is  always  a  certain  amount  of 
danger  in  tliese  cases  of  converting  the  simple  into  a 
compound  fracture.  Erichsen  mentions  such  an  occur- 
rence as  having  happened  in  the  practice  of  Liston, 
whereby  much  damage  and  suffering  was  incurred. 

3.  Seton. — The  introduction  of  a  seton  between 
the  ends  of  the  fragments  of  a  fractured  bone  is  prin^ 
cipally  associated  witli  the  name  of  Physiok,  of  Fhila- 
delphia,  who  strongly  recommended  it,  and  it  waa 
formerly  largely  adopted  by  surgeons  in  Amerioa. 
Physick  used  narrow  tape,  but  silk  and  metallic  wira 
have  also  been  applied,  introduced  between  the  enda 
of  the  bone  by  means  of  a  long  seton  needle.  He  re- 
commended that  the  seton  should  be  allowed  to  remain 
between  the  ends  of  the  bone  for  a  considerable  time^ 
even  months,  but  in  this  he  differs  from  the  practice 
of  other  surgeons,  who  consider  that  sufficient  action 
ifl  induced  in  a  few  days,  and  that  then  it  is  better  to 
remove  it.     The  proceeding  is  not  devoid  of  dajiger, 
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and  may  give  rise  to  serious  and  even  fatal  resulta 
from  diffuse  inflamniation,  suppuration,  or  pyromia. 

4.  The  introdnctiaD  of  ivoir  pegs. — Per- 
haps there  is  no  method  of  treating  ununited  fracture, 
which  has  been  more  advocated  and  more  adopted  than 
that  which  is  generally  known  as  "  Dieffenbach's 
operation,"  which  consists  in  the  introduction  of 
three  or  four  ivory  pegs  into  the  ends  of  the  fractnred 
bone.  The  object  is  to  excite  inflammation  in  the 
neighbourhood  of  the  fracture,  and  the  irritation  pro- 
duced by  the  pegs  appears  to  produce  a  large  effusion 
of  reparative  material  which  consolidates  the  frac- 
ture. It  appears  to  succeed  better  in  ununited  frac- 
tures oE  the  upper  extremity,  especially  the  humerus, 
than  in  those  of  the  lower,  and  in  those  cases  where 
callus  has  been  already  thrown  out,  but  has  not  ossi- 
fied, rather  than  in  those  cases  where  a  false  joint  has 
been  formed. 

The  operation  is  beat  performed  by  first  exposing 
the  fracture,  though  some  surgeons  do  not  consider 
this  necessary,  but  simply  make  punctures  down  to 
the  bone.  The  bone  is  then  drilled  in  different  direc- 
tions, and  ivory  pegs  driven  into  the  holes  thus  made. 
As  the  object  ia  simply  to  excite  inflammation  there 
is  no  necessity  to  drive  the  peg  accurately  through 
each  fragment,  or  to  attempt  to  pin  the  ends  of  the 
bones  together.  The  pegs  after  a  few  weeks  may  be 
removed.  The  operation  b  occasionally  attended  by 
fatal  consequences. 

5.  Drilling* — Brainard,  of  Chicago,  recommends 
perforating  the  fragments  in  two  or  three  places  with 
a  strong  metallic  perforator  so  as  to  irritate  the  ends 
of  the  bones.  He  employs  this  method  especially  in 
very  oblique  fractures,  or  where  there  ia  overlap- 
ping. The  perforator  is  introduced  through  the  skin 
and  made  to  "transfix  the  bones.  It  is  then  with- 
drawn from  the  bones,  but  not  from    the  akin,  and 
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reintroduced  through  the  former  in  another  direction. 
This  proceeding  ia  repeated  two  or  three  times, 
even,  oftener,  and  the  ends  of  the  bone  and  aay  inter- 
vening calluB  which  may  exist  between  them  perforated 
in  every  direction  through  a  single  puncture  in  the 
pkin,  Xhe  proceeding  possesses  the  advantage  of 
being  comparatively  harmless. 

6.   PinnlDg. — Bickei-ateth,   of  Liverpool,  baa  ra- 
commended  pinning   the  ends   of  the  bone  together, 
either  with  copper  naila   or  by  leaving  the  ordinary 
drill-head  in  situ   after  it  has   been  made  to  perforate 
both    fragments.       This    holds    the    broken   ends 
position,   while  the    irritation    produced    causes 
formation    of    new    bone.       He  has    recorded     sc 
cases  in  which  the  result  has  been   most  satisfactory. 
In  one  case  of  oblique  ununited  fracture  of  the  femur, 
in  which  I  adopted  this  method,  the  result  was  not 
good  ;  considerable  suppuration  took  place  on  the  witb* 
drawal  of  the  drill-head,  and  no  union  ensued. 

Removal  of  tbe  false  ioint  may  be  perfc 
by  cutting  down  upon  it  and  scraping  or  resecting  ths 
ends  of  the  bone.  Some  surgeons  have  recommended 
the  destruction  of  the  articulation  with  caustics,  but 
the  method  is  uncertain  and  appears  to  possess 
advantages  over  resection  so  that  it  has  been  abandoned 
by  surgeons  of  the  present  day.  Resection  of  tha 
ends  of  the  bone  is  also  preferable  to  simply  BcrapiI^f' 
their  surfaces,  as  likely  to  lead  ta  more  certain  result^.' 
and  not  in  all  probability  being  attended  by  ai^ 
greater  danger. 

The  operation  was  first  advocated  and  performed 
by  White,  of  Manchester,  in  1760,  but  was  subse* 
qnently  opposed  by  Biodie  and  Maigaigne  as  involv- 
ing too  great  danger  from  suppuration,  osteo-myelitis 
and  pyamia.  In  the  present  day,  however,  with  strict 
antiseptic  precautions,  the  operation  is  undertaken 
with  confidence,  and  appears  in  old  and  chronic  cases 
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to  bold  out  the  best  prospects  of  success.  In 
patient  on  whom  I  performed  this  operation,  for  an 
ununited  fracture  of  the  femur,  the  wound  entirely 
healed  in  five  days,  and  consolidation  of  the  fracture 
rapidly  took  place.  Sometimes  it  is  desirable,  after 
the  ends  of  the  bones  have  been  sawn  off,  to  wire 
them  together  with  a  metallic  suture,  especially  if 
there  is  any  tendency  in  the  fragments  to  become  dis- 
placed, or  any  difficulty  in  maintaining  them  in  strict 
apposition.  Often,  however,  this  is  not  necessary,  the 
ends  of  the  bones  may  be  placed  in  position  and  the 
limb  put  up  in  splints  and  the  case  treated  as  one  of 
ordinary  compound  fracture.  Obviously  it  is  better 
to  avoid  suturing  the  fragments  together,  as  the 
sutures  will  act  as  foreign  bodies,  may  prevent  union, 
and  will  usually  require  removal  in  about  two 
or  three  weeks.  The  necessary  manipulation  for  re- 
moval beicg  prejudicial  to  the  well-doing  of  the  frac- 
ture, liable  to  set  up  some  fresh  irritation  and  perhaps 
cause  disunion  of  the  still  softly-united  bones,* 

Professor  Nussbaum,  of  Munich,  has  recently  re- 
commended "  transplantation  of  bone "  in  cases  of 
ununited  fracture  where  there  has  been  loss  of  bone, 
generally  the  result  of  gun-shot  injuries.  It  consiata 
essentially  in  stripping  a  shell  of  bone  and  periosteum 
from  off  the  adjacent  bone  and  turning  it  down  into 
the  gap  left  between  the  fractured  ends,  care  being 
taken  to  retain  its  periosteal  connections  with  the 
shaft  of  the  bone.  In  the  case  of  a  young  officer 
with  an  ununitpd  fracture  of  the  ulna,  this  operation 
was  performed  and  perfect  union  obtained. 

In  reviewing  these  different  plans  of  treatment 
it  would  appear  that  the  simplest  and  safest  plan  is 
that  recommended  by  Brainfag,  of  perforating  the 

*  For  &  Bimple  method  of  removing  lilTer  wire,  when  employed 
in  oaui  of  ununited  frsj^ture,  tft  a  paper  bf  Hr.   Fruuii  Maioiii 
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fragments  with  a  drill,  which  may,  if  the  sargeou 
chooueSy  be  allowed  to  remain  in  situ  to  pin  the  frag- 
ments  together,  as  proposed  by  Bickersteth.  Dieffen- 
bach's  operation  is  perhaps  the  one  which  is  oftenest 
advocated,  and  may  be  tried,  but  is  not  altogether 
devoid  of  danger.  If  these  should  fail  to  accomplish 
union  the  most  satisfactory  results  will  be  obtained 
by  at  once  cutting  down  and  resecting  the  fragments. 


Fraoturb  of  the  Nasal  Bones. 


Thk  naaaJ  hones  are  always  fractured  by  direct  -via- 
leace,  such  as  a  blow  from  the  fiat  or  a  cricket-ball,  or  a. 
kick  from  a  liorae,  or  by  a  fall  against  some  prominent 
object,  OS  a  curb-stone  or  a  door-step.  The  fracture 
is  generally  more  or  leaa  transverse  in  direction,  anil 
usually  occurs  about  half  an  inch  from  the  free  margin. 
The  position,  however,  varies  ;  when  a  great  force  ia 
applied,  as,  for  instance,  a  kick  from  a  horse,  the 
break  may  occur  about  the  middle  of  the  bone,  and 
under  these  cii-cumstances  the  £i*acture  generally  im- 
plicates the  nasal  process  of  the  superior  maxillary 
bona  When  quite  the  upper  part  of  the  bone  is 
broken,  it  is  generally  the  result  of  some  very  severe 
injury,  which  fractures  also  the  frontal  bone  and  may 
be  complicated  with  some  injury  to  the  brain. 

In  the  ordinary  fracture,  near  the  free  margin, 
displacement  may  or  may  not  occur ;  when  it  does, 
the  direction  of  the  displacement  depends  very  much 
on  the  direction  of  the  blow,  as  there  are  no  muscles 
which  would  have  sufficient  action  on  the  frag- 
ments to  draw  them  out  of  position.  If  the  blow 
which  produces  the  fracture  descends  straight  upon 
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the  nose,  tte  lower  fragments,  together  with  the 
tilagiiions  framework  which  they  support,  are  driven 
directly  backwards,  producing  flattening  of  the  organ; 
but  as  a.  general  rule  it  is  found  that  the  farce  is 
applied  in  an  oblique  direction ;  under  these  circum- 
Btances  the  fragments  of  bone  are  deflected  to  the 
opposite  side  as  well  as  depressed,  thus  producing  a 
still  greater  deformity. 

The  position  of  the  displaced  fragmenta  is  well 
shown  in  a  specimen,  in  the  Hunterian  Museum,  of  a 
united  fracture  of  the  nasal  bones.*  The  fracture 
has  been  a  transverse  one  about  half  an  inch  above 
the  free  margin,  and  the  separated  fragments  are 
driven  inwards,  and  to  one  side,  and  united  in  this 
position.  The  displacement  is  not  great,  but  must 
have  driven  the  cartilages  of  the  nose  considerably  to 
one  side  of  the  median  line,  and  must  have  produced 
great  deformity. 

The  symptoms  by  which  fracture  of  the  nasal 
bones  are  to  be  recognised  are  well  marked,  but  at  the 
same  time  the  injury  is  one  which  is  very  liable  to  be 
overlooked,  unless  the  case  is  seen  immediately  after 
the  accident,  since  very  great  swelling  from  extrava- 
sation of  b)ood  almost  always  occurs,  and  is  likely  to 
mask  the  other  signs,  unless  especial  care  be  bestowed 
upon  the  examination. 

The  nose  presents  the  appearance  of  flattening^ 
and  is  often  noticed  to  be  deflected  to  one  side  of  the 
middle  line ;  and  before  swelling  has  come  on,  tha 
sharp  upper  margin  of  the  fracture  can  sometimes  bo 
felt  prominently  under  the  skin.  After  swelling  has 
supervened,  these  symptoms  are  masked  in  the  general 
deformity,  and  the  surgeon  will  then  have  to  trust  to 
the  sensation  of  crepitus  in  arriving  at  a  diagnosis. 
This  may  generally  be  elicited  by  grasping  the  nose. 
Bud  gently  moving  it  from  side  to  sida     It  ought. 
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however,  not  to  be  forgotten  that  the  nose  is  remark- 
ably sensitive,  and  that  this  proceeding  maj  cause  the 
patient  considerable  pain ;  nevertheless,  it  is  absolutely 
necessary  that  it  should  be  done,  in  order  to  arrive  at 
a.  correct  opinion  as  to  the  nature  of  the  injury. 

The  third  great  symptom  of  fracture,  increased 
mobility,  cannot  be  relied  on  in  these  cases  as  a  means 
of  diagnosis.  The  caitilages  of  the  nose  are  so  elastic 
and  so  movable  on  the  bones,  that  the  surgeon  might 
easily  fall  into  error  if  he  trusted  to  this  sign. 

The  compIicationB  wliich  may  arise  in  these 
cases  are:  {1)  brain  aymptoms;  (2)  epistasis;  (3) 
emphysema. 

The  brain  symptoms  only  occur  in  those  cases, 
alluded  to  above,  where  the  fracture  is  close  to  the 
root  of  the  nasal  bone,  and  is  complicated  with  frac- 
ture of  the  frontal  bone,  and  perhaps  of  the  cribriform 
plate  of  the  ethmoid,  so  that  the  patient  is  in  dnnger 
from  the  injury  done  to  the  base  of  the  skull,  and  the 
fracture  of  the  nasal  bones  is  of  secondary  importance. 
Of  course,  the  same  injury  which  produces  the  frac- 
ture of  these  bones  may  cause  also  concussion  of  the 
brain  ;  but  the  one  lesion  has  no  connection  with  the 
other,  beyond  being  produced  by  the  same  cause. 

Epistsjcis  is  an  important  complication  of  fracture 
of  the  nasal  bones,  since  it  may  lead  to  an  error  in 
diagnosis. 

Bleeding  at  the  nose  is  a  common  symptom  of 
fracture  of  the  anterior  fossa  of  the  base  of  the  skull, 
and  one  on  which  we  rely  in  forming  our  diagnosis  ; 
but  in  these  cases  it  is  continuous  and  profuse,  whUe 
the  bleeding  from  a  broken  nose,  though  it  may  he 
profuse  for  a  short  time,  rarely  continues  for  long,  but 
is  soon  arrested.  In  most  oases  also  of  fracture  of 
the  base  of  the  skull  the  nose  b  uninjured,  when  the 
question  of  determining  between  these  two  forms  of 
injury  would  scarcely  arise. 
H-17 
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>mplication  of  frao- 
in  the  nostril  find- 
ing its  way   tlirough.   the   lacerated    mucous    surface, 
between  the  broken  honcB,  and  then  diffusing  itself 
through  the  subcutaneoua  cellular  tissue  in  the  region 

of  the  nose.  It  ia,  however, 

rarely  extecBive,  and  is  a 
matter  of  comparatively 
little  importance. 

The  early  recognition  of 
fracture  of  the  nasal  bones 
is  of  importance,  since  on 
account  of  their  yascularity 
they  unite  with  great  ra- 
pidity,   a   fact    which   has 

of  Hippocrates.  Tlierefore 
prompt  measurea  should  be 
taken  to  restore  the  bonea 
to  their  proper  position. 
In  order  to  effect  a  reduc- 
tion it  is  generally  desir- 
able, especially  in  women 
and  children,  to  administer 
an  anteathetic,  since  the 
noae  ia  very  sensitive,  and 
it  is  essential  that  the 
patient  should  remain  per- 
fectly quiet  during  the 
operation.  The  depressed 
bone  must  be  prized 
into  its  position  by 
inatniment     introduced     into    the 

nostril,  at  the  same  tiuie  the  fingers  on  the  out- 
:   of  the  nose   must   assist  in  guiding  the  bone 

into  its  proper  place.  A  steel  director  will  generally 
found   to   be  all   that  is   noceBsary  for  effecting 


leduotton  j  but  if  there  is  any  difficulty,  a  modifi- 
cfttion  of  BLU  ordinaiy  screw  gag  may  be  employed 
with  advantage.  The  blades  of  the  instrument 
abould  be  made  ai  about  half  an  inch  in  width,  and 
boTelled  at  the  extremities  (Fig.  11).  The  instrument 
is  introduced  into  the  nostrils  closed,  the  wedge-shaped 
estreniity  being  easily  inserted  beneath  the  depressed 
fragment.  By  turning  the  screw  the  blades  expand, 
and  raise  the  bone  into  its  proper  position. 

When  once  replaced,  if  the  fracture  is  single,  and 
the  septum  not  much  altered  in  position,  the  broken 
bones  will  remain  in  gita  ;  but  in  some  complicated 
cases,  and  where  the  fracture  is  a  multiple  one,  there 
is  a  tendency  in  the  friigments  to  become  again  dis- 
placed The  surgeon  must  then  endeavour  to  retaiu 
them  in  position  by  some  substance  introduced  into 
the  nostril.  Of  these,  perhaps,  the  beat  and  simplest 
is  a  number  of  small  pieces  of  lint,  smeared  with 
vaseline,  and  introduced  one  after  another  into  the 
nostril  with  a  director ;  but,  as  Mr.  Holmes  Coots 
justly  observes,  "plugging  the  nostril  should  not  be 
resorted  to  except  in  cases  of  severe  misplacement,  for 
it  causes  the  patient  great  discomfort,  and  not  uncom- 
monly fails   to   effect   the   purpose   for  which  it  is 

Some  surgeons  recommend  small  pieces  of  gum 
elastic  catheter,  encased  in  a  drainage  tube- 
Mr.  Adams  employs  a  steel  screw  compressor  as  ft 
retentive  apparatus,  which  is  to  be  worn  for  two  or 
three  days  and  nights  without  removal,  and  then  re- 
placed by  an  ivory  plug.* 

Mr.  Erichsen  recommends  a  vulcanised  india- 
rubber  bag,  which  is  to  be  introduced  empty,  and  then 
distended  with  water,  t 

And  Ml-.  Holmes  states  that  in  »  case  under  his 
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care  he  obtained  very  good  results  by  the  use  of  a 
frame  adapted  to  the  liead,  and  carrying  two  fiat 
plates,  Bomething  like  the  blades  of  a  pair  of  flat  for- 
ceps, between  which  the  nose  was  kept  evenly  and 
comfortably  supported  for  about  three  weeks,  till  all 
tendency  to  lateral  displacement  had  disappeared.* 

Fi-acture  of  the  upper  and  bony  portion  of  the  sep- 
tum nasi  sometimes  occurs,  but  when  a  solution  of 
continuity  of  this  part  takes  place,  it  is  generally  the 
cartil^nous  septum  which  is  broken,  close  to  its 
point  of  junction  with  the  bony  portion.  Possibly 
the  injury  may  be  a  disunion  of  the  two  stnioturea 
irom  ea«h  other.  Of  course,  in  all  cases  of  fracture 
of  the  nasal  hones,  with  much  depression,  the  septum 
must  also  be  injured  to  a  certain  extent;  hut  occa- 
donally  cases  are  met  with  where  the  septum  alone  ia 
involved,  the  injury  not  Laving  been  sufficiently  great 
to  cause  fracture  of  the  nasal  bones.  In  these  cases, 
when  displacement  occurs,  it  may  be  either  laterally, 
or  the  septum  may  be  depressed  as  well  In  the 
former  case,  if  the  displacement  is  slight,  there  is 
little  or  no  deformity  in  the  outline  of  the  nose,  and 
the  injury  is  very  liable  to  be  overlooked,  especially  as 
deviation  of  the  septum  is  of  common  occurrence.  If 
the  displacement  is  very  considerable,  lateral  obliquity 
of  tbe  lower  part  of  the  nose  will  result,  and  in  conse- 
quence of  the  approximation  of  the  septum  to  the 
outer  wall  of  the  nose,  a  certain  amount  of  obstruc- 
tion to  the  passage  of  air  and  nasal  intonation  result. 
"When  the  septum  is  depressed  as  well  as  deflected,  a 
very  unsightly  deformity  is  produced.  The  tip  of  the 
nose  is  turned  upwards,  while  the  bridge  of  the  nose  at 
the  point  of  fracture  presents  a  well-marked  depression. 

The  treatment  in  these  cases  of  fracture  of  the 
septum  must  be  conducted  on  the  same  principle  as 
in  treating  fractui-es  of  the  nasal  bones.  The  displaced 

"Piiaoiplw  and  Piaotice  of  Surgoiy,"  p.  172.   3cd  e<lit. 
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fragment  must  be  gently  raised  or  pressed  back  into 
its  normal  position,  and  retained  there  by  mear 
pledgets  of  oiled  lint,  introduced  alternately  into 
either  nostril,  ho  as  to  make  even  pressure.  A  care- 
fully moulded  guttapercha  splint  applied  to  the  outer 
surface  of  the  nose  is  also  occasionally  necessary  in 
those  cases  whei-e  the  septum  has  been  much  depressed, 
in  order  to  maintain  the  parts  in  position  and  prevent 
the  tilting  upwards  of  the  end  of  the  nose. 

Fra-CTUEE  op  the  Lachrymal  Bones, 

The  lachrymal  bone  is  occasionally  broken  i 
conjunction  with  the  naaal  bonea  ;  the  line  of  fracture 
running  across  the  middle  of  the  nasal  bonea,  the 
nasal  process  of  the  auperior  maxilla  and  the  lachrymal 
bone,  possibly  implicating  the  os  planum  of  the  eth' 
moid.  This  injury  is  always  produced  by  great 
violence,  and  may  be  complicated  with  fracture  of  the 
anterior  fossa  of  the  base  of  the  skull,  and  injury  to 
the  brain.  In  these  cases  the  lachrymal  apparatus 
liable  to  be  torn,  causing  ohatruction  of  the  nasal  duct 
and  overflow  of  the  tears.  The  fracture  is  also  liable 
to  be  followed  by  extensive  emphysema.  Upon  the 
patient  attempting  to  blow  his  nose,  the  air  ia  forced 
outwards  between  the  broken  fragmenta,  and  widely 
difiuses  itself  in  the  cellular  tissue  of  the  eyelida,  face, 
and  forehead. 

Fractdeb  of  the  SOPEBIOR  Maxilla. 

Fractures  of  tiie  superior  maxillary  bone  are 
generally  the  result  of  severe  violence.  They  are 
always  occasioned  by  direct  force,  such  aa  a  fall  from 
a  heiglit  on  the  face,  or  a  severe  blow,  as  from 
machinery  in  motion  or  a  kick  from  a  horse. 

They  may  vary  much  in  degree,  from  a  simpla 
chipping  ofi'  of  a  portion  of  the  alveolar  arch  to  an 
extensive  comminution  of  the  whole  bone. 
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When  a  portion  of  the  alveolararch  ia  broken  off  {an 
accident  whicli  formerlj'  occurred  frequently  when  the 
"key"  instrument  waa  used  for  the  extraction  of  teeth) 
it  is  usually  depressed  backwards,  causing  irregularity 
of  the  teeth,  and  great  inconvenience  from  inability  to 
masticate.      There  is  often  great  difficulty  in  these 
cases  in   maintaining  the   displaced  bone  in  position     _ 
after  reduction,  and  it  is  necoBsary  to  have  a  gol^'J 
plate  accurately  fitted  to  the  niou^,   which  can   bcrl 
■worn  until  union  has  taken  place.*  ^ 

Transverse  fracture  occasionally  occurs  across  the 
upper  part  of  the  superior  maxiUary  bone.t  This  may 
or  may  not  be  accompanied  by  displacement.  M. 
Oueriu  states  that  they  frequently  extend  to  the 
vertical  plate  of  the  palate  bone  and  pterygoid  process 
of  the  sphenoid,  and  that  in  these  cases  crepitus  may 
be  felt  by  pressing  against  the  hamular  process.  X  The 
other  symptoms  are  fixed  pain  in  the  part,  increased 
mobility  in  tlie  lower  part  of  the  bone,  extensive  J 
eccL'ymoaiB,  and  inability  to  masticate.  I 

Fracture  of  the  nasal  process  may  take  place  aa  B  fl 
complication  of  fracture  of  the  nasal  bones,  and  may  ' 
involve  laceration  of  the  lachrymal  apparatus. 

Fracture  of  the  anterior  wall  of  the  antrum  some- 
times  occurs,  producing  great  deformity  from  the 
depression  of  the  fragraenta  and  sinking  of  the  malar 
bone.  The  deformity  can  generally  be  overcome  by 
introducing  the  thumb  into  the  mouth  and  pushing  the 
malar  bone  upwards  and  backwarda 

Should  this  fail,  Hamilton  recommends  that  an 
incision  should  be  made  on  the  cheek  at  the  anterior 
border  of  the  maaseter  muscle  and  a  strong  blunt  hook 
pushed  under  the  bone,  by  which  it  may  be  dragged 
into  its  place. 

*  Si*  a  cue  by  Mr.  Salter ;  lonwi,  vol.  t,  p.  693  j  1880. 
+  Ste  B  case  by  Mr.  EutuLinBOn  ;  Jferf,  Cin-. ,  Feb.,  1S07. 
t  Archiret  QiiUraU  de  Mfdieive,  Jnly,  1866. 
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Sometimea  the  whole  bone  is  extensively  com- 
minuted, aa  in  a  case  related  by  South,  where  a  maa 
was  Btnick  on  the  face  by  the  handle  of  a  revolving 
crane,  and  where  the  bones  were  &a  extensively  com- 
minuted as  to  "feel  like  beans  in  a  bag." 

la  these  cases  the  fracture  is  generally  complicated 
with  other  injuries  and  terminates  fatally.  "When  death 
does  not  occur,  on  account  of  the  great  vascularity  of 
the  boaea  union  readily  takes  place.  The  displace- 
ment of  the  fragments,  however,  produces  great  dia- 
tortion  of  the  feature.^,  and  the  amount  of  the  deformity 
is  often  very  distressing.  All  surgeons  are  agreed 
that  on  no  account  should  any  attempt  be  made  to 
remove  loose  fragments,  however  slightly  connected 
they  may  be.  They  ought  in  aU  cases  to  be  most 
carefully  preserved,  and  wUl  probably  unite  and 
produce  less  deformity  than  if  they  had  been  removed, 
Caseis  of  separation  of  the  two  maxillse  have  lieen 
recorded  by  different  authors.* 

In  many  eases  of  fracture  of  the  upper  jaw,  in- 
volving the  ajveolar  process,  the  teeth  may  bo  loosened, 
but  on  tliftt  account  should  never  be  removed,  as  they 
will  probably  become  iirmly  connected  again.  It  may 
chance  also  that  the  tooth  is  not  loosened  in  its  socket, 
but  appears  to  be  so  from  the  movement  of  the 
fragment  to  which  it  is  connected.  Hamilton  records 
a  case  in  which,  in  an  attempt  to  remove  an  apparently 
loosened  molar  tooth,  he  brought  away  aevei-al  teeth 
and  the  whole  of  the  floor  of  the  antrum. 

HiemoiThage  is  sometinies  an  important  com- 
plication of  fractures  of  the  superior  maxillary  bone, 
the  bleeding  generaUy  coming  from  some  of  the 
terminal  branches  of  the  internal  maxillary  artery 
which  traverse  the  bone  and  are  kcerated  by  the 

•  Sa  caaea  by  Dr.  H«nriB  ;  JV™  York  Jovm,  Jlfrf.,  voL  lijl 
2Dd  9er.,  p.  211;  and  Dr.  Wilbur,  Amer.  Jovm.  Med,  Bcitnea, 
April,  1873. 
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fracture.  It  inuat  be  arrested  by  cold,  the  application 
of  styptics,  and  pressure.  Secondary  htemorrliage  is 
especialJy  liable  to  occur  in  tLese  cases,  no  doubt  from 
the  fact  that  the  lacerated  vessels  are  contained  in 
rigid  bony  canals,  anil  may  lead  to  a  fatal  issue.  In 
some  of  these  cases  ligature  of  the  carotid  artery  has 
been  reaorteil  to,  but  without  any  satisfactory  result 

The  infraorbital  nerve  is  eJso  generally  injured 
in  cases  of  fractures  of  the  superior  maxillary  bone, 
giving  rise  to  numljness,  and  it  may  be  permanent  loss 
of  sensation  in  the  parts  supplied  by  this  nerve. 

Fracture  of  the  Malar  Bose.  '  I 

Simple  uncomplicated  fracture  of  the  raalar  bone 
rarely  occurs.  Indeed,  Hamilton  states  that  hehaa  been 
"  unable  to  find  any  record  of  a  simple  fracture  of  the 
malar  bone ;  that  is  to  say,  of  a  fracture  unconnected 
■with  a  fracture  of  other  bones  of  the  face."  When  any 
severe  force  is  applied  to  the  malar  bone,  as  a  blow  or 
fall  upon  it,  it  does  not,  as  a  nile,  give  way,  hut  the 
force  of  the  blow  cruahea  in  the  thin  anterior  wall 
of  the  antrum  and  displaces  the  malar  bone,  which 
rests  upon  it  and  derives  ita  support  from  it,  without 
oaiiairg  any  fractare  to  the  bone  itself.  This  has 
alfeady  been  alluded  to  as  one  of  the  fosms  of  fracture 
of  the  superior  maxillary  bone.  Occasionally  fractures 
of  the  orbital  surface  may  occur,  or  a  portion  of  the 
orbital  margin  may  be  chipped  of.  These  cases  are  of 
interest,  inasmuch  as  they  are  liable  to  lead  to  an 
error  in  diagnosis.  The  fracture  is  attended  with 
extravasation  of  blood  into  the  orbit,  which  exactly 
resembles  that  which  occurs  from  a  fracture  of  the 
base  of  the  skull.'*' 

If  ft  greater  degree  of  force  is  applied  to  the  bone 
than  is  sufficient  to  produce  either  of  the  two  frac- 
tureB  enumerated  above,  that  is  to  say,  fracture  of  the 
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Ulterior  w&ll  of  the  antmin  end  depression  of  the 
malar  bone,  or  fracture  of  the  orbital  plate,  it  will  gene- 
rally cause  fracture  not  only  of  the  malar,  but  also  of 
the  other  bones  of  the  face.  And  a  fracture  of  thia 
bone  would  imply  multiple  fractures  of  the  facial  bonea 
Under  these  circumstances  the  fractured  portion  of  the 
malar  bone  may  be  displaced  inwards,  producing  great 
deformity  and  possibly  protrusion  of  the  eye-ball.  This 
protrusion  may,  however,  be  caused  simply  by  extra- 
vasated  blood,  and  therefore  be  only  temporary. 

If  there  ia  simply  a  fissure  through  the  orbital 
surface  the  injury  may  very  probably  be  overlooked, 
and  this  ia  of  the  less  importance  as  surgical  inter- 
ference is  not  necessary.  If  the  bone,  however,  is 
depressed  or  displaced,  an  attempt  should  be  made 
to  restore  it  to  its  normal  position,  by  the  means 
described  under  fractures  of  the  superior  maxillary 
bone,  otherwise  a  distressing  deformity  will  result. 

Fractdeb  op  the  ZfGOMATic  Arch. 

Fracture  of  the  zygomatic  arch  is  n  much  rarer' 
injuiy  than  might  be  expected,  from  its  somewhat 
exposed  position.  The  form  of  the  arch,  and  its  being 
strengthened  by  the  thick  temporal  aponeurosis  above 
and  the  fleshy  and  tendinous  fibres  of  the  masBet«r 
muscle  below,  protect  it  from  injury,  so  that  fiwiture 
of  the  bone  is  a  rare  injury  in  surgicid  practica 

There  are  three  difi'ei'ent  ways  in  which  this 
fracture  may  be  caused  :  (1)  by  direct  violence;  (2) 
by  indirect  violence,  when  the  malar  hone  has  been 
depressed  in  fractures  of  the  anterior  wall  of  the 
antrum ;  and  (3)  by  foreign  bodies  thrust  through  the 
mouth  against  the  zygoma. 

The  displacement  which  occnra  in  these  cases  is 
therefore  either  inwards  or  outwards ;  the  displaca- 
ment  upwards  or  downwards  being  prevented  by  the 
attachments   of    the   temporal   aponeui-osis    and    the 
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masseter  muBcle  ;  though  it  is  said  by  hodib  that  the 
action  of  this  muscle  may  produce  displacement  of  the 
fragmenta    downwards.      The  inward    displacement _ 
generally  oocura  when  the  fracture  is   produced  byJ 
a  direct  blow  on  the  zygoma.     The  oiUward  disploc 
ment  in  fi-acturea  from  indirect  violence,  or  when  t' 
force  has  been  directed  from  within  outwards. 

These  fractures  are  always  attended  by  very  c 
siderabls  swelling  and  ecchymosis,  so  as  to  obscure  U 
other  symptoms.  These  are,  the  history  of  the  accidea^||^ 
pain,  and  possibly  crepitus,  especially  if  the  fracture  u 
comminuted.  If  the  case  is  seen  before  sweUing  cornea 
on  the  irregularity  in  the  zygomatic  arch  is  readily 
perceived,  and  the  diagnosis  at  once  established,  bat  in 
the  majority  of  cases  the  swelling  is  so  great  that  the 
continuity  of  the  arch  cannot  be  traced.  There  ia  in 
these  cases  dif&culty  and  eyen  inability  to  open  and 
shut  the  mouth.  This  has  been  asserted  to  be  due  to 
the  displaced  fragments  perforating  the  temporal 
muscle,  and  this  accident  is  usually  quoted  in  our  test- 
books  as  one  of  the  complications  of  fracture  of  the 
zygoma.  It  nmst  be  remembered,  however,  that  a 
considerable  mass  of  fat  separates  the  bone  from  tJie 
muBcie,  and  that,  moreover,  it  is  the  tendon,  and  not 
the  muscular  fibres,  which  corresponds  to  the  level  of 
the  arch,  so  that  it  would  require  very  great  displace- 
ment and  considerable  force  to  produce  this  accident^ 
and  escept  in  some  cases  of  commiimted  fracture,  when 
a  splinter  of  bone  may  perchance  perforate  the  tendon, 
it  is  not  very  likely  to  occur.  One  cause  which  may 
assist  in  preventing  the  movements  of  the  lower  jaw,  ] 
may  be  perhaps  the  impaired  movements  of  the  mas-  ] 
seter  muscle,  from  its  bony  origin  having  been  injured. 

In  the  treatment  of  these  fractures,  an  attempt 
must  be  made,  if  possible,  to  restore  the  proper  position 
of  the  arch.  If  the  fracture  has  been  [iroduced  from 
indirect  violence,  from  a  blow  on  the  malar  bone,  the 
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means  which  have  been  recommended  above,  for 
restoring  this  bone  to  its  natural  position,  will 
generally  succeed  in  effecting  a  restoration  of  tha 
normal  position  of  tbe  arch,  assisted  by  pressure  upon 
the  projecting  bone.  But  if  the  fragments  have 
been  displaced  inwards,  surgical  interference  is  rarely 
required  or  Justiiiable,  beyond  an  attempt,  under 
anfesthesia,  and  pressure  from  within  l^e  mouth,  by 
gentie  manipulation  to  restore  the  fragments  to  their 
proper  position.  It  has  been  recommended  in  these 
cases  to  make  an  ini^ision  down  to  the  bone,  and 
perforate  it  with  a  screw  elevator,  and  tlius  endeavour 
to  raise  ths  fragment ;  or  else,  by  making  an  incision 
through  the  temporal  fascia  to  introduce  an  elevator 
behind    the  fractured   bone,  and  thus   raise  it   into 

Such  proceedings  are,  however,  scarcely  justifiable, 
since  the  depressed  bone  appears  to  produce  little  or 
no  inconvenience^  and  the  opei-aiive  proceeding  must 
convert  the  simple  into  a  compound  fmcture.  For, 
even  in  those  rare  cases  in  which  the  tendon  of  the 
temporal  muscle  may  have  been  injured,  Hamilton 
states,  "  that  the  points  are  gradually  absorbed  and 
rounded,  so  that  after  a  time  they  constitute  no  im- 
pediment to  the  action  of  the  muscle." 

Fracture  of  the  Inferiok  Maxillary  Bonb. 

The  inferior  maxilla  is  by  far  the  most  fre- 
quently fractured  of  all  the  bones  of  the  face.  Ttiia 
is  no  doubt  due  to  its  exposed  situation,  and  its 
liability  to  injury ;  and  probably  fracture  of  this  bone 
would  Iw  still  more  common,  if  it  were  not  for  ibi 
shape,  in  the  form  of  an  arch,  which  imparts  ad- 
ditional strength  to  the  body  of  the  bone,  and  also 
from  the  dense  and  compact  nature  of  it«  bony 
atructure,  which  enables  it  to  resist  great  force. 

The  body  of  the   bone  is  much  more  frequently 
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fractured  tlian  the  ranraa.      Tliia  is  partly  on  account 
of  the   body  being   more   exposed   to  injury  than  the 
ramus  ;  partly  because  the  latter  ia  protected  by  the 
thick  muscles  which  cover  it  on  either  side.    Fractara  . 
may  occur  at  any  part  of  the  body ;  the  moat  commott   I 
situation  is  stated  to  be  in  the  neighbourhood   of  the  ■ 
canine  tooth,   and   this   is   explained  by   the  greater 
weakness  of  the  bone  at  this  point,  since  it  is  hollowed 
out  to  a  great  extent  to  admit  of  the  long  fang  of 
this  tooth.    The  position  of  the  mental  foramen  seems 
also  sometimes  to  determine  the  line  of  fracture,  since 
HamOton  found  it,  in  fourteen  o«t  of  twenty  cases  of 
fracture  of  the  body  of  the  bone,  in  this  situation. 
Fracture  at  or  near  the  symphysis  also  not  nnfre- 
quently   occiira.      Some   surgeons   believe  that   this 
fracture  actually   occurs  at  the   sutural  line,  even  in 
those  who  are  too  old  to  allow  of  the  separation  of 
the  two  portions  of  the  bone  before  complete  fusion, 
has   taken  place.      Others   assert  that  the  fracture  . 
never  occurs  exactly  at  the  symphysis,  but  always  to  I 
one  side  of  the  median  line.  '  ' 

When  the  ramus  of  the  bone  is  the  seat  of  tha 
lesion,  the  ao^li  may  be  the  part  fractured ;  or  the 
■atch  of  the  condyle  may  be  broken  off ;  and  lastly,  in 
some  rare  instances,  the  ooronoid  procegg  has  been 
fractured  hy  extreme  violence.  The  fracture  through 
the  neck  of  the  condyle  is  generally  oblique  in 
direction,  though  transverse  fracture  may  occur,  as 
in  a  case  figured  in  Sir  William  Fergusson's 
"Practical  Surgery."  The  fractui-e  of  the  coronoid 
procefia,  when  it  occurs,  is  also  oblique  in  directioiy  I 
running  downwards  and  forwards  from  the  middle  of  I 
the  sigmoid  notch. 

Fractures  through  the  body  of  the  bone  are  usually 
oblique  in  an  antero-posterior  direction ;  that  is  to 
say,  the  fracture  travels  through  the  thickness  of  tha 
hopp   '■"  "noh  a  direction  that  the  posterior  fragment 


DlSPLA  CEMENT. 


a  tendency  to  override  the  anterior, 
states  that  he  Las  only  been  able  to  tind  two  cases 
)  the  obliquity  was  in  the  opposite  dii-ection.* 
Dr.  Kinloch  records  a  third  case,  where  the  lower  jaw 
was  fractured  in  front  of  the  anterior  border  of 
the  masseter  muscle.  The  line  of  fracture  divided 
the  bone  obliquely  through  its  thickness,  the  obliquity 
being  at  the  expense  of  the  external  plate  of  the 
smaller  external  fragment,  and  of  the  internal  plate 
of  the  larger  or  anterior  fragment  t  {Fig,  12), 


Fig.  12.— Fnotam  o(  the  Inferior  Hailllu7  Bone. 


Multiple  fracture  is  perhaps  rf 
lower  jaw  than  in  any  other  bone  in  the  body,  for  it 
not  unfreqnently  happens  that  a  fracture  takes  place 
on  either  side  of  the  symphysis.  These  may  be 
aymmetrical,  but  what  usually  occurs  is  for  fracture 
to  take  place  through  the  body  on  one  side  and  the 
ramus,  at  or  near  the  angle  on  the  other. 

Fractures  of  the  lower  jaw  ai'o  peculiar  in  one 
respect,  and  that  is,  that  they  are  for  the  most  part 
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compound.  The  mu  co-periosteum,  covering  the 
alveolar  process,  is  torn  through  and  the  fracture 
oommunieates  with  the  air  in  the  cavity  of  the  mouth. 
In.  spite  of  this,  these  fractures,  for  the  most  part,  unite 
in  the  same  manner  as  an  ordinary  simple  facture. 

Causes. — The  most  common  cause  of  fi-aeture  of 
the  lower  jaw  is  direct  riolence  ;  blows  onthejawin 
fighting,  or  from  a  club ;  a  kick  from  a  horee  or  a  fall 
from  a  height,  are  among  the  most  frequent  causes  of 
thia  injury.  The  fracture  may  occur  from  indirect 
violence,  as  when  the  bone  is  compressed  at  its  angle, 
generally  from  a  carriage  wheel  passing  over  it,  and 
gives  way  at  or  near  the  symphyaia.  Gun-shot  wounds 
also  produce  some  of  its  most  serious  forms,  the 
fracture  then  being  compound  and  generally  com- 
minuted. Castis  are  also  recorded  in  which  muscular 
action  is  said  to  have  caused  it.  Fracture  of  the 
ramus  in  the  neighbourhood  of  the  angle  always 
appears  to  be  produced  by  some  direct  violence  ap- 
plied to  the  part.  But  the  neck  of  the  condyle  may 
be  fi^ictured  either  by  direct  or  indirect  force,  more 
commonly  the  latter ;  for,  in  the  large  majority  of  cases, 
the  accident  has  been  caused  by  falls  from  a  height  on 
the  chin ;  though  instances  have  been  recorded  where 
the  accident  has  been  produced  by  a  violent  blow  on 
the  side  o£  the  face.  Fracture  of  the  coronoid  process 
can  only  occur  from  a  severe  blow  directly  on  the 
part,  and  is  genei-ally  the  result  of  a  gun-shot  injury, 
or  of  a  fall  from  a  height,  in  which  multiple  fractures 
are  produced,  as  in  a  case  recorded  by  Honzelot,  in 
which  there  was  a  fracture  of  both  condyles,  of  tha  1 
symphysis,  and  of  both  coronoid  processes.*  I 

Symptoms.— The  symptoms  of  fracture  of  the 
lower  jaw  are  sufficiently  well  marked  to  avoid,  as  a 
rule,  any  error  in  the  diagnosis.  They  comprise  all  of 
the  ordinary  symptoms  of  fracture,  viz.'  pain,  deformity, 

*  Malgaigne,  "  Traits  den  FrHotuna  et  dee  LuiatiDni,"  p.  4 


ciiap.  I.]         Injury  to  Dental  Nehve. 

inei'eaBed  mobility  in  the  continuity  of  the  bone,  and 
crepitus.  To  these  signs  we  may  odd  bleeding 
and  laceration  of  the  gums  and  dribbling  of  the 
aaliva.  The  position  of  the  patient  is  also  chtiracter- 
istio;  he  will  be  noticed  to  support  the  jaw  with  hi 
hand,  especially  upon  making  any  attempt  at  ai 
tioulation  or  awallowing.  The  pain  eompiained  of  i 
usually  very  severe ;  much  more  ho,  in  fact,,  than  in 
most  otJier  fi-acturea.  This  is  probably  due  to  the 
laceration  of  the  soft  parts,  but  may  also,  to  a  ceitain 
extent,  be  caused  by  some  lesion  of  the  inferior  dental 
nerve  or  its  branches.  That  more  severe  complica- 
tions from  injury  to  this  nerve  do  not  often 
follow  fracture  of  the  jaw  has  been  the  subject  of 
frequent  comment,  since  one  can  scarcely  believe 
that  in  a  fracture  of  the  bone  with  considerable 
displacement  complete  rupture  does  not  take  place. 
Hamilton,  however,  appears  to  doubt  it,  and  considers 


1 


t       Hamilton,  however,  appears  to  doubt  it,  and  considers  ^^H 

that  the  displacement  is  never  so  great  as  ta  cause  ^^| 

complete  laceration  of  the  nerve ;  while  Eoyer,  on  the  ^^| 

other  hand,  explains  the  infrequency  of  injury  to  the  ^^| 
fact  that  fracture   generally  occurs  anterior  to   the 
position  of  the  roeotal  foramen,  and  that,  therefore,  the 
main  trunk  of  the  nerve  is  not  implicated.     And  if 

tthe  statement  made  above  is  true,  that  fracture  gener-  ^^ 

ally  occurs  at    or   about  the  position  of  tbe  canine  ^^^ 

tooth,  this  hypothesis  is  correct.     At  the  same  time  it  ^^| 

must  be  a  matter  of  almost  universal  observation  that  ^^| 

friK^tiirf'H  rvimirriiiff  at  thfi  nnati^rinr  njtrt  of  t.liH  hndv  of  ^^^ 
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fractures  occurring  at  the  posterior  part  of  thi 
the  bone  do  equally  well,  and  present  none  of  the 
symptoms  whicb  one  would  be  inclined  to  expect  from 
injury  to  the  nerve.  It  is  possible  that  if  the  nerve 
ia  only  stretched,  and  not  torn  across,  the  symptoms 
may  escape  notice,  since  they  would  scarcely  be 
observed  during  the  period  that  the  parbi  are  kept 
covered  with  bandages ;  and  by  tbe  time  these  are 
removed  the   nerve   may    be    expected   to  have,  «t 
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all  events  to  a  certain  extent,  recovered  ita  func- 
tions. 

Tlie  deformity  which  is  produced  is  due  to  the  dis- 
plHcement  of  the  fractured  surfaces  from  each  other, 
and  this  displacement  can  be  readily  made  out  by 
examining  the  line  of  the  teeth  in  caaea  of  fracture  of 
the  body  of  the  bone  occvirring  in  front  of  the  anterior 
border  of  the  maaseter  muscle.  When  the  fracture 
takes  place  behind  this  point,  the  masseter  and  intei^ 
nal  pterygoid  muscles  remaining  attached  to  both 
fragments  of  the  bone  retain  them  in  position,  and  very 
little  displacement  takes  place. 

The  displacement  of  the  anterior  fragment  is  down- 
wards and  inwards ;  that  of  the  posterior  fnignient  ia 
outwards,  ao  that  it  overrides  or  overlaps  the  larger 
anterior  fragment.  Occasionally,  however,  the  posi- 
tion ia  reversed,  and  the  posterior  fragment  lies  within 
the  other  (Fig.  12).  The  reason  of  this  is,  that  in  all 
probability  the  obliquity  of  the  line  of  fracture  through 
the  hone  is  also  reversed,  being  at  the  expense  of  the 
outer  plate  of  the  posterior  fragment  and  the  inner 
plate  of  the  anterior  fragment. 

The  cauBBB  of  the  displacement  appear  to  be  two-fold. 
The  downward  displacement  of  the  anterior  fragment  is 
probably  entirely  due  to  muscular  action,  the  miisclea 
passing  fromi>he  neighbourhood  of  the  symphysis  of  the 
jaw  to  the  hyoid  bone,  viz.  the  digastric,  the  geniohyoid, 
the  anterior  fibres  of  tie  genio-hyo-gloasus,  and  possibly 
the  mylo-hyoid  have  a  tendency  to  pull  this  fragment 
downwards  and  a  little  backwards,  while  the  posterior 
fragment  is  kept  closely  fixed  against  the  teeth  of  the 
upper  jaw  by  the  action  of  the  elevators,  viz.  the  tem- 
poral, masaeter,  and  internal  pterygoid.  Accordingly 
we  find  that  when  a  double  fracture  has  occuired,  that 
is  to  say,  a  fracture  through  either  side  of  the  body,  the 
displacement  downwards  is  often  very  considerable,  the 
depressors  pulling  the  central  piece  downwards,  the 
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antagonistic  action  of  the  elevators  on  both  sides  being  ^^H 

{lestroyed.    The  lateral  displacemeot  would  seem,  in  a  ^^H 

great  meaSTire,  to  be  due  to  the  force  which  produced  ^^^ 
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the  injuty  and  its  direction,  the  posterior  fragment 
being  either  inside  or  outside  the  anterior,  according 
to  the  direction  of  the  obliquity  of  the  fracture.  No 
doubt  the  masseter,  and  perhaps  also  the  temporal 
muscle,  have  a  tendency  to  draw  the  posterior  fragment 
outwards,  and  at  the  same  time  a  little  forwards,  thus 
assLsting  in  determining  the  displacement.  In  fracture 
of  the  neck  of  the  condyle  the  displacement  is  often 
very  great,  the  condyle  being  drawn  inwards  and  for- 
wards by  the  action  of  the  external  pterygoid  muscle ; 
while,  in  consequence  of  the  unbalanced  action  of  the 
muscles  of  the  two  sides,  the  whole  of  the  rest  of  the 
jaw  bone  is  drawn  over  to  the  affected  side.  The  dis- 
placed condyle  can  be  readdy  felt  by  the  finger  intro- 
duced into  the  mouth.  In  fracture  of  the  coronoid 
process,  if  the  piece  of  bone  ia  completely  severed  from 
the  jaw,  it  is  djawn  upwards  by  tie  temporal  muscle. 
Probably,  in  most  caaeB,  the  displacement  is  very 
slight,  since  the  bone  ia  retained  in  its  position 
by  the  fibres  of  the  tendon  of  the  temporal  muscle 
which  are  prolonged  downwards  to  be  attached  to  the 
extremity  of  the  mylo-hyoid  ridge. 

The  mobiiity  of  the  broken  surfaces  in  fracture  of 
the  body  o(  the  jaw  is  not,  as  a  rule,  great,  if  the 
fracture  is  only  on  one  side  of  the  body  of  the  bone ; 
if  it  is  on  both  sides  theinoveraent  of  the  central  frag- 
ment is  sometimes  considerable,  and  can  be  easily 
perceived  upon  any  attempt  of  the  patient  to  move  his 
jaw.  When  the  fracture  is  on  one  side  only,  the  pre- 
ternatural mobility  may  be  ascertained  by  grasping  the 
jaw  with  the  fingers  introduced  into  the  mouth  and 
moving  the  bone  slightly  upwards  and  downwards. 
This  will  probably  elicit  also  a  sensation  of  crepitus, 
and  thus  complete  the  dia^osis  of  the  injury. 
1—17 
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Complications. — Thn  most  common  com]ilication 
■which  arises  ia  connection  with  fracture  of  the  lower 
jaw  is  loosening  and  dislocation  of  the  teeth.  When 
they  are  simply  loosened  they  should  never  be  removed, 
as,  in  all  probability  (as  the  process  of  union  goes  on), 
they  will  become  again  firmly  fixed  in  their  sockets. 
There  is  one  particular  point  in  connection  with  dislo- 
cated teeth  that  requires  to  be  borne  in  mind,  namely, 
that  the  displaced  tooth  may  become  lodged  between 
the  broken  ends  of  the  bone,  and  thus  interfere  with 
the  proper  adaptation  of  the  fragments,  and,  as  in  a  case 
recorded  by  Mr.  Erichsen,  prevent  tmion  of  the  frac- 
ture. Htemorrhage  is  not  a  common  complication  of 
fractured  jaw,  though  it  would  seem  remarkable  that 
the  inferior  dental  artery  should  escape  injury  in 
fractures  implicating  the  canal  in  which  it  ia  situated. 
Like  the  nerve,  however,  it  appears  generally  to  escape 
laceration,  and  the  bleeding  from  a  fractured  jaw  la 
generally  confined  to  slight  oozing  from  the  lacerated 
gums.  The  late  Mr.  Maunder  records,  however,  a  case 
in  which  severe  hoemorrhage  took  place,  and  was  only 
controlled  by  digital  compression  of  the  carotid  artery,* 

Necrosis  is  a  not  uncommon  sequel  to  fracturea  of 
the  jaw ;  leading  to  delayed  union  and  abscess,  the 
matter  pointing  below  the  jaw  and  sometimes  burrow- 
ing down  the  neck.  Generally  the  necrosis  is  slight 
in  extent,  and  involves  only  the  alveolar  border,  but 
occasionally  it  may  implicate  the  whole  thickness  of 
the  bone.  The  loss  of  bone  is  then  considerable,  and 
the  resulting  deformity  great.  This  ia  well  shown  in 
a  preparation  in  St.  George's  Hospital  museum,  where 
there  has  been  a  fracture  situated  on  the  right  side  of 
the  Eymphysifi.  The  fracture  has  united,  but  there  has 
evidently  been  a  considerable  loss  of  substance  and 
consequent  deformity  (Fig-  13).t 


tSeri 
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1  TUBTATMENr. 

Mr.  Holmes  records  in  the  Pathological  Society's 
Transactions  a  curious  complication  of  fracture  of  iha 
neck  of  the  condyle  o£  the  lower  jaw.*  The  lower 
fragment  of  the  fractured  bone  was  displaced  into  the 
meatus  auditorius,  causing-  a  partial  separation  of  the 
cartilaginous  from  the  osseous  part  of  tlio  tube.   There 


Fig.  IS.— ITnlon  of  rnctuie  oF  tbe  lAner  Jut,  with  Deton 


■was  a  copious  discharge  of  serous  fluid,  simulating  the 
discharge  which  occurs  in  fracture  of  base  of  skulL 

Treatment. — Most  cases  of  fracture  of  the  lower 
jaw  do  well  with  comparatively  little  treatment ;  bnt 
then,  on  the  other  hand,  it  must  be  stat«d  that 
occasionally  cases  are  met  with  which  seem  to  baffle 

"  Path.  Sot  Trans,,  rol.  sii.,  p.  1,53.    The  preparation  ie  in 
George's  Hospital  museum,  aerios  i.,  prop.  40. 
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all  the  efforts  of  tlie  euigeon  to  maintain  the  frag- 
ments m  good  apposition  and  to  bring  to  a  aatrsfao- 
toty  conclusion  Hence  a  large  number  of  ditierent 
plaiia  have  been  advocated  for  dealing  with  these 
cases,  and  different  forme  of  splint  have  been  intro- 
duced for  keeping  the  fractui'ed  sui'facea  in  position, 
all  of  which,  no  diuLt,  are  more  or  less  iispful,  but 
it  will  nevertheleaa 
be  fcund  that  cases 


■which,  in  Bpite  of 
the  utmost  endea 
Youra  of  the  surgeon 
and  the  mtst  care- 
fully contiTved  ap- 
pliances faulty 
union  will  result 

In  the  majority 
of   cases  of   simple 
uncomj  heated  frac 
ture    tliere  will  be 
found  to  be  no  diffi 
culty    in    replacing 
the    frigments    by 
proper    manipula 
tion,    and    in    re- 
taining them  there 
by  means  of  a  ban- 
dnge,  with  or  with- 
ro  oiiiB  fuwiir     out  a  moulded  Splint 
This  is  the  simplest 
form  of  appliance,  and  as  efGcient  aa  it  is  simpla  After 
the  fracture  has  teen  reduced,  a  piece  of  bandage,  about 
a  yard  in  length  and  four  inches  in  width,  with  a  email 
"  1  the  centre,  and  with  the  ends  split  to  within 
about  four  inchea  of  the  hole,  is  to  be  applied  to  the 
iaw  in  such  a  maimer  that  the  point  of  the  chin  is 


Spl/!vts. 

received  into  the  hole.  The  two  lower  stranda"of  the 
Bplit  portdoa  are  titen  tied  over  the  vertex  and  the  two 
ttpper  ones  behind  the  occiput,  and  to  prevent  them 
Blip[)ing  the  two  pairs  of  strands  may  be  tied  together 
^Fig.  14).  Bj  this  bandage  the  teeth  of  the  lower  jaw 
are  brought  into  close  apposition  with  those  of  the 
upper,  which  thus  act  as  a  splint,  and  servo  to  fix 
them  in  their  proper  position.  Hamilton  has  objected 
to  this  plan  on  account  of  the  tendency  wliich  ho  says 
it  has  to  pull  the  ^iiterwr  fraf^mi'nt  t)a'?kwar{i9,  and 


g.  JS.— Splint  foiFnotimcftte  Lover  Js 


somewhat  more  complicated  bandage 
in  order  to  obviate  this  difficulty.*  The  reason  why 
this  backward  displacement  occurs  is  because  surgeons 

wont  to  recommend  that  the  upper  strand  of  the 
bandage  should  be  tied  round  the  nape  of  the  neck. 
This  has  a  tendency  to  pull  the  anterior  fragment 
directly  backwards,  but  if  the  bandage  is  applied  us 
»bova  directed,  and  as  it  is  shown  in  the  figure,  this 

jlaoement  will  not  occur. 

Some  surgeons  recommend,  in  addition  to  the 
above  four-tailed  bandage,  the  application  of  a 
moulded  splint  of  guttapercha  or  pasteboard.  Bat  it 
should  not  be  employed  if  it  can  be  avoided,  for  it  ia 


*  The  buulase  is  den 
A  DialDCBtioiiv'  p.  1-^li 


xibed  and  flgiued  ill  his  work,  "FracturiH 


s«i.tr.  ^^ 
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uncomfortable  to  the  patient  from  retaining  the  per- 
spiration,* often  becomes  dirty  and  sodden  from  the 
dribbling  of  saliva,  and  if  there  is  any  bruising  or 
injury  to  the  soft  parts  may,  by  the  pi-esBiire  which  it 
caiifHsa,  produce  suppuration.  The  uiaterial,  of  which 
guttapercha  is  to  be  preferred  on  account  of  its 
greater  cleanliness,  ia  to  be  cut  in  the  shape  depicted 
in  the  figure  (Fig.  1,5),  and  having  been  softened 
ia  hot  water  ia  to  be  moulded  to  the  chin,  the 
Hides  being  folded  around  and  below  the  bone  as 
shown  in  Fig,  16,  After  it  hna  become  hardened, 
it  m«st  be  taken  off,  proj^rly  lined  with  lint,  and 
then  refixed  with  a  four-tailed  bandage. 

Whether  the  moulded 
splint  ia  used  or  not,  it 
will  be  seen  that  the  effi- 
ciency of  the  treatment 
depends  upon  keeping  the 
teeth  of  the  two  jaws  in 
appositioi),  80  that  the 
patient  cannot  open  his 
Fi«.ia.-SpiinttorP™«t=«of  ^«"t^'-  Hewill, therefore, 
the  Lower  Jb«.  have  to  be  fed  entirely 

■^'Fir^.  ''m">,iS'a'""(""r?''' pii»t"  •>»  fl"'d  nourishment, 
SSiuMof'So"™WBr'iiiw '  ™'°  which  he  con  suck  in 
between  nis  teeth  and 
through  the  gap  which  exists  behind  the  laat  molar. 
The  mouth  should  be  syringed  frequently  with 
a  weak  solution  of  Condy's  fluid,  and  all  attempts 
at  speaking  prohibited,  the  patient  being  supplied 
with  a  elate  on  which  he  can  make  known  his 
wants. 

Fractures  of  the  jaw,  as  a  mle,  unite  readily,  ao 
that  at  the  end  of  the  third  week  a  little  liberty  may 
be  allowed,  and  the  patient  may  be  permitted  to  open 

Bonif  times  reoonuuendod  that  holes  should  be  drilled  in 
to  sUow  of  evaporatioQ. 
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his  mouth  Bufilciently  to  permit  of  the  introduction  tA  ^^| 

Koft  food,  but  all  attempts  at  mastication   muut   be  ^^| 

interdicted  till  the  end  of  the  tiftli  week,  when  a  fnirly  ^^| 

secure  union  may  be  aaticipute<l,  and  the  bondage  di»-  ^^| 

penaed  witii.    It  is  advisable,  liowever,  that  the  patient  ^^| 

should  still  wear  a  handkerchief  or  piece  of  riband  ^^| 
round   the  chin  and  tied   over  the  top  of  the  head, 
especially  at  night,  in  order  to  check  too  violent  move- 
ment of  the  jaw. 

In  some   complicated  cases,  this  simple  plan   of  ^^ 

treatment  will  not  be  sutEcient,  and  the  surgeon  will  ^^| 

then  have  to  tax  his  ingenuity  to  obtain  a  satisfactory  ^^| 

result,  in  some  ouseB  employing  one  of  the  numerous  ^^| 

mechanical  appliances  which  have  been  devised ;  in,  ^^| 

other  cases,  another.      Among  these  are  those  cases  ^^| 

where  the  fracture  is  muUijile,  or  where  it  is  very  ^^^L 

oblique,   or  with   great   bevelling   of   the   edges,   in  ^^| 
which  it  will   be  found  very  difficult  to  replace  the 
broken  bones  and  retain  them  in  position.       Recourse 
must  then  be  had  to  one  of  the  three  following  plans : 

(1)  Ligaturing  the  teeth  or  wiring  the  fragments  to-  ' 

gether;  (2)   some   form   of   interdental    splint;  (3)  a  ^^1 

combloation  of  an  interdental  splint  with  some  exter-  ^^| 

nal  apparatus.  ^^^L 

Undoubtedly  the  simplest  proceeding  is  to  tie  the  ^^^L 

sound  t«eth  together  on  either  side  of  the  fracture  ^^| 

with  strong  silk  or  wire ;  it  is  not,  however,  a  plan  ^^^L 

which  can  be  recommended,  and  frequently  leads  to.  ^^| 

unsatisfactory  results.     It  tends  to  loosen  the  teeth,  ^^| 

and  then  the  cord  being  slackened  the  displacement  ^^| 

recurs.     It   frequently  cuts  and  iiTitates  the  gums,  ^^| 

and  is  a  source  of  great  discomfort  to  the  patient;  ^^^k 
and  it  seldom  secures  complete  immobiiity  between  the 
fragments.  The  plan  of  wiring  the  two  pieces  of  bone 
together  is  far  more  satisfactory,  but  is  also  open  to 
some  objections.  It  has  of  late  years  been  strongly 
advocated  by  Mr.    Hugh  Thomas,  of  Liverpool,  who 
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relates  two  cases  in  which  he  obtained  moat  si 
tory  results,* 

Mr.  Weellhouae,  of  Leeds,  has  somewhat  m 
this  plan  by  inserting  two  silver  pins  through  th< 
jaw  from  behind  forwards,  one  on  either  aide  of 
fracture.  The  pins  are  perforated  at  their  head,  uid 
through  the  perforation  a  stout  silk  ligature  is  passed, 
brought  forwards  over  the  teeth,  and  then  twisted 
in  a  figure  of  S  manner  ixjuiid  the  anterior  extre- 
mities of  the  pins,  which  are  bent  in  opposite  direo- 
tions,  away  from  the  fracture,  f 

Dr.  E.  T.  Fountain  records  a  case  of  fracture  o£ 
the  neck  of  the  condyle  of  the  lower  jaw,  in  which,, 
after  failure  by  many  other  methods,  he  at  last  suc- 
ceeded in  retaining  the  bone  in  position  by  drilling  a 
hole  in  one  of  the  incisor  teeth  of  upper  and  lower 
jaw,  and  wiring  the  superior  and  inferior  maxillary 
bones  together.  J 

Of  the  various  forms  of  interdental  splints,  tho 
one  invented  by  Mr.  G.  E.  Hammond  is  the  moati 
satisfactory,  both  on  account  of  its  easy  applicatiOBj 
and  because  it  is  thoroughly  etiicient  in  the  vaisfe 
majority  of  cases,  though  there  are  a 
which  it  is  not  applicable.  The  splint  consists  of  m. 
framework  or  collar  of  iron,  which  is  adapted  to  the 
fractured  jaw,  encircling  the  necks  of  the  teeth,  and 
to  it  they  are  fastened  by  loops  of  iron  wira  The 
essential  point  in  the  appUcation  of  the  splint  is  that 
the  collar  of  iron  wire  shouM  accurately  fit  the  outline 
of  the  jaw,  so  that  it  shall  remain  in  tho  position  in 
which  it  is  placed,  otherwise  it  will  probably  defeat 
the  object  for  wiiich  it  is  intended.  In  order,  them- 
fore,  to  frame  it,  it  is  necessary  to  take  a  cast  of  the 


I 


*  Lancet,  vol.  i.,  pp.  18,  79 ;  1876.    Bee  a  cue  aJso  reaordsd  t^  Q 
Mr.  Chaunoy  Puiay  ;   Lancet,  vol  U.,  p.  327  ;  1876.  " 

tZoncef,  ToL  ii.,  p.  19S  ;  1867." 
XSevi  York  Journal  of  Medicine,  im.,  1860. 
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teeth  on  wiiich  to  model  the  collar,  and  it  is  not 
sufficient,  as  is  recommended  by  somn  authors,  to 
applj  a  circle  of  wire  to  the  teeth  and  adjust  it  with 
a  pair  of  small  cnrred  pliers.  When  moulded  it  will 
present  somewhat  the  outline  rejjreaented  in  the 
figure  (Fig.  17),  copied  by  permission  from  Mr, 
Heath's  work.*  The  collar  is  to  be  applied  to  the 
t«eth  of  the  patient,  and  fixed  in  the  manner  shown  in 
the  diiigram  by  several  pieces  of  fine,  soft  wire,  the 
wire  being  never  carried  round  more  than  one  tooth. 
The  wires  on  each 
side  of  the  mouth 
are  twisted  al- 
temately,and  the 
twisted  ends  are 
cut     short     and 

under  the 
framework,  so  as 
to  prevent  their 
sticking  into  or 
injuring  the  mu- 
oons  membrane 
of  the  lip. 

some  cases,  how- 
ever, where  thia  splint  is  not  applicable,  that  iato  say, 
in  fractures  very  far  back  ;  where  sufficient  hold  can- 
not be  obtained  either  from  an  absence  or  an  undo- 
Teloped  condition  of  the  last  molar  tooth ;  or  in  the 
edentulous  jaw. 

Another  form  of  interdental  splint  consists  in 
a  mould  constructed  of  vuleanito  ;  or,  what  is  better, 
some  metal,  such  as  gold  or  silver,  as  it  is  more  easily 
kept  clean,  and  occupies  very  much  less  space  in  the 
mouth. 


1 


J 
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Mr.  Moore,  of  Guy's  Hospital,  employs  a  cap  ot  I 
"dental  alloy."*     This   is   retained   in.  position  by  ik.  J 
vulcanite  cap    made   to  lit  the  upper  t«eth ;  on  th«i  I 
surface  of  this  is  fixed  a  wedge,  with  its  base  in  fronty.fl 
BO  that   when  the  mouth   is  kept  closed  by  a   four^  j 
tailed  bandage  the  wedge  presses  upon  the  metal  cap 
and  holda  it  in  position  over  the  fractured  bone,  wMIb 
the  mouth  is  iept  suffi- 
ciently   open   to    allow 
of  the    introduction    of 

Various  combinationa 
of    intei-dental     splints 
with  some  e^ctemal  ap- 
pliance for  mainteiniafif   , 
it  in  position  have  befflj  I 
invented.    Of  these,  p«>  1 
haps    the    best    known  I 
and  the  most  frequently'  I 
employed  is  the  one  ia>   I 
vented  by  Lonsdale(Fi{^  J 
18).      It    is,    however,    ' 
only  suited  to  fractureB    ' 
near  the  Eymphysis,  at    I 
ffioiatof tfis im«." "t¥o two ehret     the    ivorj    cap    ii 
m™o'jawonSch^Bid?to"Brfvi''n'     short  to  reacb  far  alcmg  J 
piac^'''"  "'  '"  "*    ""     the  arch    of  the  teeth»  1 

Mr.  Berkeley  HiU  1 
substituted  a  metal  mould  of  the  alveolar  arch  for  tlie  I 
ivory  cap,  and  has  done  away  with  the  lateral  pads.^  ' 
Mr.  Moore  Las  further  modified  the  appliance  \(g 
making  it  in  two  halves,  so  that  it  will  fit  any  jaw, 
and  by  attaching  horizontal  bars  to  the  metal  cap 
which  pass  out  of  the  angles  of  the  mouth,  and  are  con- 
nected with  the  vertical  bars  attached  to  the  chin  piecj, 
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Mr.  Howard  Hayward  employs  a  silver  cap  to  fit 
the  teeth  ;  to  thia  he  solders  two  douUy-curved  bars 
of  silver,  which  pass  out  of  the  angles  of  the  mouth 
and  turn  back  over  the  cheek,  and  are  fiimly  fixed  to 
a  chin  spliat  made  of  guttapercha,  and  held  in 
position  by  a  four-tailed  bandage,* 

The  main  objection  to  the  comhination  of  the 
external  and  internal  splint  is  the  pressure  which  it  ia 
necessary  to  make  on  the  chin  in  order  to  maintain 
the  fragments  in  position,  for  this  causes  gi'eat 
pain,  and  may  lead  to  ulceration  or  sloughing.  In 
addition  to  this,  Iionsdale's  apparatus,  or  its  modifica- 
tions, is  exceedingly  cumberaome  and  irksome  to  the 
patient. 

I'rom  what  has  been  stated,  it  would  appear 
that  most  cases  of  simple  fracture  may  be  treated  by 
means  of  a  four-tailed  bandage,  and  require  no  other 
appliance.  In  severe  cases,  where  there  is  a  difficulty 
in  maintaining  the  fragments  in  apposition,  Ham- 
mond's ■wire  splint  will  be  found  to  be  the  most 
reliable  appliance  in  the  majority  of  instances,  and  is 
preferable  to  wiidng  the  fragments  together.f 

But  the  surgeon  must  still  be  prepared  to  meet 
with  a  certain  number  of  cases  in  which  neither  of 
these  plana  will  succeed,  and  in  order  to  prevent  non- 
union or  deformity,  ho  will  have  to  resort  to  one  or 
other  of  the  several  methods  enumerated,  employing 
that  one  which  seema  to  auswcr  best  tn  the  particular 
case  under  observation. 

Ununited  Iractare  of  the  lower  jaw  is  rarely 
met  with.  Norria  found  it  in  only  two  instances  out 
of  ISO  cases  of  non-union  of  dilFerent  bones.  Tliis  is  a 
fact  worthy  of  note,  and  ia  the  reverse  of  what  might 

*  BritithMtditsaJ'^m^,  0«tober,  1858  ;  p.  845. 

tHr.    JaoobtoD  HtateB,  ''This  mutbod  ban,  aiiuiD  1ST3,   been   I 

entiieW  rsplaoed  at  Ou;'s  Hotpitalb;  the  naa  at  Mr.  HuomoucHl  I 
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have   been  expected;  for,  aa   Hamiltoa  has  pointed '^^H 
out,  there  is  great  diffictilty  in  maintaining  etrict  im-  -^^H 
mobility  of  the  fragments,  especially  during  the  aot     ^^^ 
of  deglutition.     Neverthelesa,  fractures  of  the  lower 
jaw  unite  well  and  quickly.     The  principal  causes  of 
non-union  are  the  presence  of  a  Bequestrum  or  tooth 

(between  the  fragments,  or  the  movement  of  the 
broken  ends  one  on  tha  other.  The  result  may  ho 
either  imperfect,  that  is,  fibrous,  union,  or  a  complete 
false  joint,  and  the  anio'.int  of  ineonvenience,  as  Mr. 
Heath  has  pointed  out,  will  depend  upon  the  situation 
of  the  fracture.  If  it  IB  in  the  ramus,  it  will  give 
little  inconvenience,  tha  false  joint  taking  the  place, 

I  and  to  a  certain  extent  performing  the  functions,  of  the  ^^- 
temporo-maxillary  articulation.  If  it  is  in  the  body  ^^H 
of  tha  bone,  there  will  be  inability  to  mastioatQ  i^^H 
properly,  the  digestion  will  become  impaired,  and  the  ^^H 
health  of  the  patient  enffer.  ^^H 

TreatmeDt. — ^The  treatment  of  ununited  fractnn    .^^H 
■will  depend  on  the  cause.     If  any  movement  has  beea    -^^H 
permitted  between  the  fragments,  the  apphcation  of    ^^| 
■  one  o£  the  appliances  mentioned  above,  bo  as  to  main- 

B         tain  as  perfect  immobility  of  the  fractured  surfaces  aa 
H         is  possible,  will  generally  be  all  that  is  necessary.     If 
H        the   non-union  is  due  to  the  presence  of  a  piece  dt 
H        necrosed  bone,  the  removal  of  this  source  of  irritation 
H        will  generally  eSect  a  speedy  cure.     Should,  however, 
H        the  case  be  one  of  old  standing,  in  which  a  false  joint 
H        has  been  fully  developed,  it  will  be  necessary  to  expose      ^^J 
H        the  fracture   and   resect  the  fragments,  or  freshen    -^^H 
H        their  surfaces  and  fasten  them  together.     Under  these    ^^H 
H        circumstances  there  is  no  objection  to  wiring  them     ^^| 
H         together,  after  the  manner  advocated  by  Mr.  Thomas,      ^^^k 
H  of  Liverpool,  since   the  bone  being  exposed  there  is      ^^^L 

H  no  difficulty  in  drilling  the  fragments,  and  the  instru-  ^^| 
H  ment  can  he  introduced  at  a  much  lower  level,  80  that  ^^| 
^L         all  chance  of  injuring  the  teeth  is  avoided;  or  the  plan     ^^| 
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employed  by  Mr.  Bickersteth,  of  fixing  the  fragments    ' 
wili  copper  naila,  may  be  adopted, 

Fkacturb  of  the  Hyoid  Bone. 

Fracture  of  this  bone  is  of  rare  occurrence,* 
occasionally  takes  place,  and  gives  rise  in  moat  c 
to  a  well-marked  train  of  symptoms. 

The  causes  which  may  produce  it  are  ' 
causes  of  fracture,  namely,  direct  violence,  indirect 
violence,  or  muncular  action.  By  direct  force,  it  may  bo 
produced  by  falling  and  atriking  the  upper  part  of  the 
neck  against  some  prominent  object,  or  by  blows,  or  by 
hanging,  though  the  observation  of  Mr.  South,  that 
this  accident  "  almost  invariably  occurs  in  persons 
who  are  hanged,"  is  not  correct.  Under  these  circum-  . 
stances  the  body  of  the  bone  is  generally  broken.  By  | 
indirect  force  the  bone  may  be  broken  by  grasping  the 
throat,  when  it  generally  gives  way  at  about  the 
junction  of  the  greater  cornu  and  the  body,  or  the 
former  process  is  simply  broken  offi  Cases  where  the 
fracture  has  been  attributed  to  muscular  contraction 
are  very  rare. 

Sir  Duncan  Gibb  states  that  in  thirteen  cases  of   I 
fracture  of  the  hyoid  bone,  where  tlie  bone  had  been    , 
broken  from  external  violence,  other  than  hanging,  in 
seven  cases  it  was  produced  by  throttling ;  in  three 
from  direct  injury ;  and  in  three  from  muscular  action.f 

The  displacement  which  occurs  in  these  cases  is 
generally  very  great,  and  not  infrequently  the  mucous 
membrane  of  the  pharynx  is  lacerated  by  the  displaced 
fragment,  and  copious  hemorrhage  is  the  result.  ' 

*  In  a  CDiDmuiiicn.tiaii  to  the  Patholagicnl  Society.  Mr.  Arbiitbnot 
lane  etataa  that  he  hu  leen  mna  insUnooB  of  fracture  of  the  hjoid 
bone  or  ca,rtilHge9  of  the  lar};iii  out  of  100  boiliiiB  examined  by  him 
in  the  dinaecting  room.  Thii  would  tend  to  prove  that  then 
'    '  hy  no  meani  so  uncommon  or  ao  fatal  u  ii  generally 
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SymptoniHi— In  nioBt  of  the  recorded  cases 
prominent  symptom  lias  been  &  sudden  snap,  prodi 
ing  a  sensation  as  if  a  solid  body  were  breaking,  and 
accompanied  by  an  acute  pain.  When  tlie  pharynx  has 
been  perforated,  this  has  been  followed  by  bleeding, 
BometimeB  profuse,  from  the  mouth.  There  is  difficulty 
and  pain  in  moving  the  head,  or  in  opening  the 
mouth,  and  also  in  protruding  the  tongue.  There  ia 
dysphagia,  and  in  some  instances  total  inability  to 
Bw^low.  The  patient  has  great  pain  and  difficulty  in 
speaking,  and  tjte  voice  is  honrse  or  altogether  lost. 
Vpon  examining  the  neck,  there  will  generally  be 
found  to  be  swelling  and  ecchymosis.  If  the  case  ia 
seen  soon  after  the  accident,  before  any  great  amount 
of  swelling  has  come  on,  hy  gently  grasping  the  bone 
between  the  finger  and  thumb  and  cautiously  moving 
it  from  aide  to  side,  an  in'egularity  in  its  outline  may 
be  perceived,  and  possibly  crepitus  may  be  felt 
This  sign,  however,  is  usually  absent,  inasmuch  as 
the  displacement  of  the  fractured  portion  is  so  great 
that  it  cannot  be  elicited.  On  examining  the  mouth, 
swelling  and  ecchymosis  of  the  mucous  membrane 
will  not  infrequently  be  perceived,  and  the  broken 
end  of  the  bones  may  be  seen  or  felt  projecting  into 
the  pharynx.  Ijiter  on,  dyspncea,  constant  harassing 
oougli,  and  expectoration  may  supervene. 

Trentment. — An  attempt  mvist  be  made  to  re- 
store the  displaced  fragment  to  its  normal  position  by 
introducing  the  fore-finger  of  one  hand  into  the  mouth, 
and  while  the  bone  is  supported  by  the  other  hand 
placed  on  the  outside,  gently  pushing  the  bone  back 
into  its  proper  place.  This  can  sometimes  be  accom- 
plished with  ease;  in  other  cases  the  greatest  amount 
of  difiiculty  is  experienced.  After  the  replacement  of 
the  fragment,  its  maintenance  there  is  extremely 
difficult,  since  no  apparatus  can  be  applied  to  retain 
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■^       the  broken  ends  in  apposition.  The  means  to  be  adopted     ^^^ 
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Rre  to  prevent,  as  far  as  possible,  any  roovements  of 
the  neck.  The  patient  should  be  placed  in  a  "  bed- 
chair,"  with  the  head  thrown  slightly  baob,  and  fixed 
ill  this  position  by  a  coronal  bandage  and  two  braces 
passing  to  the  shoulder  on  either  side,  as  is  employed 
in  cases  of  cnt  throat.  The  neck  should  be  encircled 
by  a  collar  made  of  soft  chamois  leather  spread  with 
adhesive  plajster,  which  should  be  carefully  applied, 
so  as  to  lie  evenly,  but  at  the  same  time  not  constrict 
the  neck.*  All  attempts  to  speak  should  be  absolutely 
forbidden,  and  it  is  better  for  the  tirst  few  days  to  feed 
the  patient  entirely  by  nutrient  enemata ;  after  wiiich 
lie  may  begin  to  take  fluiii  food.  If  great  difficulty  in 
breathing  should  come  on,  laryngotomy  must  be  per- 
formed. 

Fraoturb  of  the  Cartiuqeb  of  the  Lakynz. 

The  cartilages  of  the  larjmx  are  usually  broken  by 
direct  violence,  as  a  kick  from  a  horse,  a  severe  blow, 
or  a  fall  against  some  projecting  object.  They  may 
also,  especially  the  thyroid,  be  fractured  by  being 
violently  grasped  by  the  hand  of  an  adversary,  or  in 
hanging.  The  injury  is  generally  found  to  occur  in 
advanced  life,  after  the  cartilages  have  undergone  a 
certain  amount  of  oasitic  change,  but  it  occasionally 
occurs  in  young  persons,  and  even  in  children. 

The  accident  is  always  a  dangerous  one,  and  fre- 
quently terminates  fatally. 

According  to  Mr.  Durham,  fifty-three  cases  out  of  a 
total  of  sixty-nine  ended  in  death,  t  And  Fischer,  out 
of  a  total  of  seventy-five  cases,  gives  fifty-nine  deaths, 
litis  large  mortality  is  due  to  the  displaced  fragment 
encroaching  on  the  air  passage  and  obstructing  the 
respiration. 

*  Mr.  Ericluen  Tecommenda  a.  itiff  paBtebmrd  coUftT  topreveot    ' 
t  "  System  of  Surgery,"  vol.  1,  p.  7^9. 
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Symptoms. — The  patient  complamH  of  great  pain 
following  an  accident  or  injury  in  tbis region;  the  pain 
beingmuch  increased  byattempting  to  swallowor  apeaJc 
There  is  awelliug  and  ecchyniosig  of  the  neck,  and  if  the 
mucous  niembrs.na  of  the  larynx  has  been  lacerated, 
emphysema.  There  is  constant  cough,  and  it  may  be 
bloiody  expectoration,  and  great  difficulty  in  breathing, 
■with  lividity  of  the  face.  Upon  examination  of  tha 
neck,  a  distinct  displacement  of  the  cartilages  may  be 
detected ;  sometimes  there  ia  increased  prominence  of 
thepomum  Adami;  at  others  undue  flattening.  Some- 
times crepitus  and  increased  mobility  of  the  fragments 
may  be  detected. 

Treatment.— Insimple,  uncomplicated  fractures, 
where  there  is  no  great  difficulty  in  breathing,  little 
requires  to  be  done.  But  as  in  the  majority  of  cases 
there  is  more  or  leas  impediment  to  respiration,  pro- 
duced sometimes  by  the  displaced  cartilage,  at  others 
by  submucous  extravasation  of  blood,  it  is  safer  in 
the  majority  of  cases  to  at  once  open  the  air  passages 
by  performing  the  operation  of  laryngotomy  or  trache- 
otomy according  to  the  situation  of  the  fracture. 
This  proceeding  places  the  patient  beyond  the  risk 
of  the  great  danger  of  suffocation  in  which  he  stands. 
For,  as  Mr.  Durham  has  justly  pointed  out,  "the 
dyspnoea  may  recur  suddenly  at  any  moment  and 
almost  without  warning."*  Besides  this,  a  free 
opening  into   the  air  passage  gives  the  surgeon  an 


■which  Lb  t .  — j-  -      - 

that  active  and  prompt  treatment  by  laifngotDm}'  or  traohe- 
otomy  gives  the  only  hope  of  Bucee»3,  where  the  emphyBema  aad 
bloody  expectoration  ahow  that  the  mncous  membranR  has  been 
lacerated  by  the  broken  fragoiEnts.  ...  If,  then,  after  getting 
the  history  of  a  rase,  we  have  bloody  expectoration  and  emplijMniii 
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opportunity  of  endeavouring  to  return  the  diaplaeed 
cartilage  to  its  normal  position,  by  means  of  some 
instTument  such  as  a  director  or  female  catLeter 
introduced  into  the  wound.  By  this  ineana  he  may 
elevate  the  depressed  cartilage  and  i«3tore  it  to  its 
proper  place,  a  proceeding  which  coiild  scarcely  be 
accomplished  in  any  otlier  way. 

If  there  ia  any  diHiculty  in  maintaining  the  carti- 
lages in  position  after  thoir  restoration,  an  instrument 
constructed  on  the  principle  of  Tredlenburg's  "  tam- 
pon cannula,"  may  be  devised  for  thia  purpose. 

If  there  should  be  any  difficulty  in  deglutition,  as 
in  these  casta  there  frequently  is,  the  patient  should 
be  fed  with  fluid  food  introduced  into  the  stomach 
by  means  of  a  large-sized  gum  elastic  catheter  pEtssed 
down  the  iSBophagua  and  connected  with  a  stomach 
pump.  This  is  a  preferable  plan  to  introducing  the 
stomach  pump  tub*;,  the  large  size  of  which  has  a  ten- 
dency to  displace  the  fractured  cartilage.  Silence  on 
the  part  of  the  patient  must  be  strictly  enjoined. 


CHAPTER  XL 

rHACTURE  OP  THB  BONES   OP  THE  CHBBT. 

Fkactdrs  op  THB  Sterntjm. 

The  sternum  is  a  light  and  fragile  bone,  composed  of 
finely  cancellated  tissue,  covered  over  with  a  thin  layer 
of  compact  structure.  We  should  imagine,  therefore, 
that  it  would  be  frequently  broken ;  but,  on  the  con- 
trary, owing,  no  doubt,  to  the  elasticity  of  the  ribs  and 
their  cartilages,  which  support  it  like  so  many  springs, 
fracture,  as  a  separate  injury,  is  of  rare  occurrence. 
Ae  a  complication  of  fracture  of  the  spine,  or  more 
J— 17 
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rarelj   fracture  of  the  riba  or  clavicle,  it  Ja  not 
uncommon  injury.* 

Fracture  of  the  ateraum  most  frequently  occurs 
the  body  of  the  boue,  generally  somewhere  about 
ihe  middle  or  between  this  point  and  tlie  upper 
border.  Occasionally,  the  lower  pai-t  of  the  body 
or  the  ensiforra  cartilage  ia  broken,  and  in  some 
few  instances  fracture  of  the  manubriam  has 
been  recorded.  Dislocation  of  the  first  from 
the  second  piece  of  the  Eteruuia  not  unfrequently 
occurs,  and  is  often  classified  as  a  form  of  fracture  of 
this  bone.  It  is,  however,  a  true  displacement  of 
the  two  articular  surfaces  of  an  arthrodial  joint,  and 
ought  not  to  he  considei-ed  as  a  solution  in 
tinuity  of  the  bona  It  will  bo  referred  to  again 
the  section  on  dislocations. 

Caases. — The  sternum  may  be  fractured  by  dii 
violence,  by  indirect  force,  or  by  muscular  action. 
The  fractures  by  direct  injury  are  produced  by  great 
violence,  as  the  passage  of  a  wa^;on  wheel  over  tho 
body,  buffer  accidents,  or  the  fall  of  heavy  masonry 
or  timber  on  the  chest.  Fractures  by  indirect  force 
may  be  produced  in  several  ways  ;  as  (1)  by  forcible 
flexion  of  the  dorsal  region  of  the  spine ;  (2)  by  forcible 
extension  of  the  dorsal  region  of  the  spine ;  (3)  by  falls 
or  blows  on  the  head  and  impaction  of  the  chin  against 
the  top  of  the  sternum;  (4)  by  falls  on  the  shoulder, 
when  the  force  is  ti-ansmitted  to  the  stermim  either 
through  the  clavicle  (Maisonneuve)  or  through  the 
ribs  (Rivington) ;  (5)  by  falls  on  tho  buttocks  or  feet. 
Cases  of  fracture  of  tlie  sternum  by  muscular  action 
have  been  occasionally  recorded. 

The  direction  of  a  fi-acture  of  the  sternum  is  almost 
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always  transverse,  with  occasionally  a  slight  obliquity. 
In  somo  few  of  the  recorded  cases  the  direction  has 
been  longitudinal 

In  the  transverse  fracture  there  ia  sometimes  r 
displacement.  When  dis- 
placement occurs  the  lower 
fragment  is  almost  always 
displaced  forwards,  and 
sometimes  it  slightly  over- 
rides the  upper  fragment. 
The  preparation  from  which 
the  accompanying  drawing 
was  taken  proves,  however, 
that  displacement  may  take 
place  in  the  opposite  direc- 
tion (Fig,  19).  Similar  cases 
have  been  also  recorded  by 
Sabatiet,  Lawrence,*  and 
House,  t 

Srniptanis.^The  signs 
by  which  this  fracture  may 
be  recognised  are  sufficiently 
clear,  and  when  displacement 
has  taken  place  are  unequi- 
vocal. The  only  other  lesions 
for  which  it  may  be  mistaken 
are  dislocation  or  diastasis 
of  the  joint  between  the 
manubrium  and  gladiolus 
and  congenital  malforma- 
tions, which  are  by  no  means  uncommon  in  the 
sternum,  and  produce  irregularities  on  the  surface  of 
the  bone  which  may  be  mistaken  for  fracture.  In 
many  instances  the  patient  will  complain  of  having 
felt  a  distinct  snap  at  the  moment  of  the  accident, 

•  Medifal  Tiwe  and  On^etle,  vol  L.  d.  333  ;   1377. 
+  St.  George'i  Hoipitnl  Reporta,  vol 
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and  he  frequently  assumes  a.  distinct  and  character- 
istic attitude.  The  head  and  trunk  are  beut  forwards 
and  carried  in  a  fixed  and  rigid  mauiier,  and  any  effort 
to  straighten,  the  body  is  attended  with  great  pain. 
The  pain  is  of  a  fixed  character,  and  ia  increased  by 
any  movement ;  by  taking  a  deep  inspiration  or  by  any 
violent  expiratory  effort,  such  aa  coughing.  Crepitus 
may  genei"ally  be  detected,  if  there  la  DO  diaplacement, 
by  placing  the  palm  of  the  hand  over  the  painful  part 
and  du-ecting  the  patient  to  take  &  deep  inspiration  ; 
or  it  may  be  heard  by  placing  a  atethoacape  over  the 
seat  of  the  injury.  If  there  is  any  displacemeiLt  there 
is  a  marked  deformity,  consisting  of  an  abrupt  promi- 
nence  with  a  depression  above  it,  when  the  displace- 
ment is  that  which  usually  occurs.  Occasionally,  also, 
the  lower  fragment  may  be  seen  to  move  on  the  upper 
one  at  ea<;h  respiratory  movomBnt  If  there  is  much 
diBplaceuicnt  so  that  the  fragments  overlap  each  other, 
crepitus  will  he  absent. 

Simple  uncomplicated  cases  of  fractured  sternum 
usually  do  well,  but  it  roust  always  be  borne  in  mind 
that  these  cases  are  commonly  complicated  with  frac- 
ture of  Borne  other  bones,  as  the  spine,  ribs,  or  clavicle, 
and  therefore  a  careful  csamination  should  be  made 
before  a  too  favourable  opimon  is  given.  Some 
instances  have  been  recorded  in  which  the  fracture 
has  been  attended  by  extravasations  of  blood  into  the 
anterior  mediastinum,  and  which  have  been  followed  by 
suppuration  in  the  same  situation. 

TrenUnent. — In  those  cases  where  the  frag- 
ments are  not  displaced  the  treatment  is  the  same  aa 
for  fractured  riha ;  the  chest  must  he  confined  and  kept 
as  immovable  as  possible  by  means  of  a  carefully 
applied  rib  roller,  and  it  will  be  found  that  union  wiJl 
take  place  rapidly.  If  there  ia  much  displacement 
an  attempt  should  be  made  to  restore  the  bones  to 
their  normal  position ;  and  though  this  miiy  he  easi^ 
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ftccomplislied,  gjeat  difficulty  will  bo  experiencetl 
maintttining  them  t!ie«i,  as  there  is  a  gi'«at  tendency 
for  the  diaplftcement  to  recur.  Should,  however,  the 
surgeon  not  succeed  in  keeping  the  bones  in  ^ 
jioaition,  no  great  harm  will  be  done.  They  will  unite 
in  this  new  position,  and  no  evil  consequence  appears 
to  result.* 

The  best  means  of  obtaining  reduction  of  the  fig- 
ments is  to  lay  the  patient  on  his  hack,  with  a  pillow 
nnder  the  cheat,  so  that  the  body  is  arched  back- 
wards, when  the  bone  will  probably  recede  at  once  into 
its  place.  The  plans  suggested  by  Petit,  of  cutting 
down  and  elevating  the  depressed  fragment ;  or  of 
N^ton,  of  introducing  a  hook  through  a  narrow  inca- 
fflon  and  so  raising  the  depressed  bone,  will  scarcely  be 
regarded  as  justifiable  by  surgeons  of  the  present  day. 

It  is  a  good  plan  in  these  cases  to  place  the'  patient 
in  a  bed  chair.  It  is  generally  the  position  in  which, 
he  will  breathe  with  greatest  ease  and  will  be  the 
most  comfortable  to  liim,  and  at  the  same  time  it  is 
the  position  which  wiU  be  most  likely  to  maintain  the 
broken  ends  in  position.  The  diet  should  be  unstimu- 
l&ting  and  easily  digestible.  Should  abscess  occur 
inside  the  ahest,  it  must  be  allowed  to  find  its  way 
to  the  surface  at  the  margin  of  the  sternum  between 
the  rit^,  as  it  eventually  will  do,  unless  it  seta  up 
pleurisy  or  pneumonia,  which  may  terminate  the 
existence  of  the  patient. 

Fractprb  of  the  Eibb. 

The  ribs  are  very  elastic  and  much  curved.  They 
are  connected  in  front  to  the  sternum  by  highly  elastio 
cartUagea,  and  behind  to  the  vertebral  column  by 
strong  ligaments.  Moreover,  they  are  strengthened 
on  their  concave  surface  by  a  strong  ridge.  They 
are   therefore    able    to   withstand    great   force    and 

"  See  Medical  Times  and  OaietU,  voL  L,  p.  233  ;-lBa5, 
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resist  great  pressure  without  brealiing,  yielding 
under  the  injury  and  recovering  themselves  like  a 
Spring.  Nevertheless,  from  their  being  so  much 
exposed  to  violence  they  are  very  frequently  broken. 
With  tlie  exception  of  the  clavicle  and  the  bones  of 
the  fore-arm  and  leg,  they  are  more  fi-equently  broken 
than  any  other  bonea  in  the  body.  Gurth,  in  his  sta- 
tistics of  a  large  number  of  fractures  of  all  bones, 
puts  fracture  of  the  ribs  at  nearly  sixteen  per  cent,  of 
the  whole  number.  As  might  be  expected,  from  their 
greatev  exposure  to  accidents,  the  injury  is  much  more 
common  in  males  than  in.  females.  It  occurs  also 
more  frequently  in  persons  of  advanced  life,  being  a 
very  rare  injury  in  children,  and  only  produced 
them  by  an  exti'eine  amount  of  violence.  This, 
doubt,  is  due  to  the  great  elasticity  of  the  thoi 
in  childhood,  so  that  sufficient  force  has  been  applied^ 
to  the  chest  to  cause  injury  to  its  contained  viscera, 
without  the  ribs  being  bi-oken ;  whereas  in  old  age 
the  cartilages  ossify  and  the  ribs  themselves  become 
rigid  and  lose  their  elasticity,  and  often  undergo  a 
species  of  gradual  atrophy,  so  that  they  are  more 
prone  to  give  way  tinder  a  much  slighter  degree  of 
violence  than  would  be  necessary  to  produce  fracture 
in  a  child  or  young  and  vigorous  adult.  The  ribs  are 
also,  in  advanced  life,  prone  to  undergo  a  sort  of  osteo- 
malacic change,  especially  in  the  general  paralysis  of 
the  insane,  to  which  allusion  has  already  been  made 
(page  6),  which  renders  them  especially  liable  to  frac- 
ture under  very  slight  degrees  of  violence,  or  even  in 
some  cases  spontaneously. 

With  regard  to  the  special  ribs  which  are  most 
liable  to  fracture,  the  middle  of  the  series,  on  account 
of  their  being  more  exposed  to  injury  and  less  pro- 
tected by  a  fleshy  covering  of  muscles,  are  the  ones 
which  are  most  frequently  broken.  The  fourth,  fifth, 
sixth,  seveath,  and  eighth  ribs  are  there" 


1  in 

era.    ^^ 


Chap,  ri.j       Causes  of  Fractured  R/es.  135 

■which  suffer  most  frequently  ;  of  all,  the  seventh 
ia  the  ooe  which  is  broken  more  commonly  than 
any  other.  The  first  rib  generally  escapes,  and  cases  ' 
which  it  has  been  frdctured  have  rarely  been  recorded  ; 
in  fact,  some  authors  say  that  it  is  unknown.*  Mr. 
Hulke  has,  however,  recorded  a  case  as  occurring  in 
a  child  who  was  run  over  and  who  died  within  a  few 
hoars  of  the  accident.  At  the  post-mortem  examina- 
tion a  fracture  of  the  fii-st  rib  otdy  on  the  left  side 
was  found,  together  with  laceration  of  the  costal 
pleura  and  minute  rupture  of  the  luu^.f  The  second 
and  third  ribs  are  also  so  well  protected  that  they 
generally  escape  fracture.  A  case  of  fi-acturo  of  the 
second  rib  only  in  a  child  ia  recorded  as  having 
occuiTed  in  University  College  Hospital.  The  child 
hftd  been  mn  over  by  an  omnibus.J  And  the  last 
two  ribs  on  account  of  their  loose  and  floating  condi- 
tion enjoy  an  almost  complete  immunity,  and  cases  of 
fracture  are  rarely  met  with. 

Causes. — The  ribs  may  be  broken  by  any  of  the 
causes  which  produce  fracture.  Great  violence,  as  from 
severe  blows,  buffer  accidents,  or  being  run  over,  may 
produce  fracture,  either  by  direct  or  indirect  force. 
When  a  rib  is  broken  by  direct  violence  the  lesion 
occurs  at  the  point  struck,  one  or  more  ribs  may  be 
broken,  and  there  is  a  tendency  for  the  fractured  ends 
to  be  driven  inwards  and  to  lacei-ate  the  pleura  and, 
it  may  be,  the  viscera  contained  in  the  thorax.  When 
a  fracture  occurs  from  indirect  violence  the  force  of 
the  iiyuiy  tends  to  approximate  the  two  ends  of  the 
bone,  and  thus  increases  its  curve,  and  if  the  force 
is  sufficient  to  produce  curving  of  the  bone  beyond  a 

■  Mr.  Arbathnot  Luno  oihibited  to  the  Pathological  Society 
two  speeimeni  of  fractured  fltet  rib.  Hebelievee  that  this  rare 
fractnra  ii  prodnEed  b;  forse  applied  ta  tha  clsviole  and  traiu- 
mitted  to  the  flrat  rib  [Lanett,  vol.  L ,  p.  62 ;  1885). 

t  "ar.tfim  ot  Surgery,"  vol.  i.,  p.  808. 
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certain  point,  the  fibres  give  way  and  a  fracture  ocean 
at  some  distance  frum  the  point  struck.  This  iB 
generally  eomewbere  about  the  middle  of  the  bone, 
though  Malgaigne  states  that  in  a  series  of  experi- 
menta  made  on  the  dead  body  he  found  that  in  pro- 
ducing fractures  by  indirect  violence  tho  lesion  oft«i 
took  place  considerably  in  front  of  the  centre  o£  the 
bone.  It  may  also  take  place  behind  this  point,  eren 
as  far  back  as  the  angle,  or  even  posterior  to  it,  at  the 
neck  of  the  rib,  the  position  of  the  fracture  appear- 
ing to  depend  in  a  great  measure  upon  the  diiflction 
in  which  the  force  is  applied.  In  i'riicturea  from  in- 
direct violence  two  or  more  ribs  are  generally  broken, 
and,  as  might  be  expected  from  the  manner  in  which 
the  lesion  is  produced,  there  is  a  tendency  for  the 
fractured  ends  to  be  driven  outwards,  and  less  danger, 
therefore,  of  injury  to  the  thoracic  contenta.  Profesac* 
Bennett  appears  to  doubt  this,  for  he  states  that  in  an 
examination  of  seventy  cases  of  fractured  ribs  in  not 
a  single  instance  did  he  find  any  displacement  out- 
wards, though  in  many  of  the  cases  the  fracture  was 
manifestly  produced  by  indirect  force,  and  that  in 
some  of  the  cases  there  was  a  "  alight  bowing  in- 
wards, or  flattening  of  the  normal  curve,  with  perhaps 
a  change  in  the  even  course  of  the  spiral  twist  of  the 
rib."  Fracture  of  the  ribs  may  also  be  produced  by 
muscular  action.  Malgaigne  has  collected  eight 
examples  of  this,  but  believes  that  in  all  the  casen  the 
ribs  had  previously  undergone  atrophic  change.  But 
that  this  ia  not  invariably  the  case  is  proved  by 
several  recorded  examples.*  Fracture  of  the  ribs  has 
also  been  said  to  occur  from  violent  muscular  efforts 
during  parturition. 

When  fracture   of  a  rib  occurs  it  is  generally 

*5m,  amons  athen,  cases  b;  Ciutellit,  Gtatgoa  Medieid  ■/buTTialf 
April,  1862;  Griiiiinger,  Meiliad  Timfi  and  Gazetti,  vol.  L,  p.  460, 
'■'"2;  BJiiFiSaxi,  Medical  TiiiKi  andaaieae,r6L  iL,f.iil,  186a 
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transverse,  or  slightly  oblique.  A  rib  may  be  fractured 
in  more  than  one  place,  constituting  one  form  of  mul- 
tiple fracture.  The  more  common  form  of  multiple  frac- 
ture is,  however,  where  several  ribs  are  broken  at  the 
same  time,  a  very  frequent  form  of  injury,  especially 
when  the  fracture  is  produced  by  indirect  violence. 
Fractured  ribs  may  be  compound,  either  with  an 
erteraal  wound  thi-oagh  the  skin,  though  tbis  is  not  a 
common  complication  except  in  gun-shot  injuries,  or 
with  an  internal  wound  through  the  pleura,  when  the 
broken  end  of  the  bone  may  also  lacerate  the  lung. 
When  this  takes  place,  extravasation  of  biood  may  occur 
either  into  the  pleural  cavity  {hcemo-thorax)  or  into  the 
lung  tissue  {pulnvynary  apoplexj/),  or  blood  may  be 
coughed  up  through  the  air  passages  (h<Emoptyais),  or 
eDiision  of  air  may  take  place  into  the  subcutaneouB 
cellular  tissue  {emphysema),  or  into  the  pleural  cavity 
(pneUTiio-tkorax),  or  into  the  lung  structure  (jmlmo- 
mtry  emphyaeTna).  I^astly,  inflammation  of  the  lung, 
or  pleura,  or  both,  may  result  as  the  consequence  of 
the  injury  done  to  them.  In  some  few  cases  of  frao- 
tured  rib  the  pericardium  and  the  heart  have  been 
lacerateii,  or  the  diaphragm  has  been  perforated  and 
the  abdominal  viscera,  the  liver,  8]>leen  or  intestines 
injured.  The  intercostal  vessels  are  occasionally  torn 
by  a  fractureil  rib,  and  the  injury  is  frequently  fatal, 
Dflspartes  records  a  case  whei-e  the  vessel  was  liga- 
tured and  the  patient  recovered. 

Symploms.— The  symptoms  by  which  fractured 
ribs  are  to  be  recognised  are  Hufticiently  well  marked, 
and  when  all  are  present  there  can  be  no  mistake  aa 
to  the  diagnosis.  At  the  same  time,  however,  it  must  be 
confessed  that  in  many  cases  of  severe  contusion  to 
the  chest  wall  there  is  considerable  difficulty  in  coming 
to  a  definite  conclusion ;  some  of  the  aymptoma 
hereafter  to  be  mentioned  being  present,  but  others, 
especially  crepitus,  being  absent,  so  that  thei-e  is  a 
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tendency  in  some  cases  t-o  diagnose  the  injury  aa  one  of 
fractured  ribs  when  perhaps  no  fracture  exists, while  on 
the  other  hand  it  must  be  remembered  that  crepitus  in 
these  cases  is  often  very  difficult  to  elicit,  and  therefore 
if  the  presence  of  this  symptom  ia  disregarded   a  real 
fracture    of   the  rib  may   perchance    be   overlooked. 
The  history  which  the  patient  is  able  to  give  is  often 
of  extreme  value  in  tJiese  cases,  for  he   will   often 
assure  us  that  at  the  time  of  the  accident  he  felt 
something  give  way  with  an  audible  snap,  and  he  will 
be  able  to  put  his  finger  on  the   exact  spot  where  he 
felt  the  lesion  occur.     He  will  complain  of  a  sharp, 
catching  pain  in  breathing,  which  is  increased  by  any 
violent  inspiratory  or  expiratory  effort.     Upon  exam- 
ining the  affected  side  there  will  be  found  to  be  very 
little  movement  during  respiration,  the  injured  side 
of  the  chest  scarcely  moving  and  the  respiration  being 
carried  on  mainly  by  the  diaphragm.     Ujwa  careful 
investigation  crepitus  may  be  elicited,  and  there  are 
three  ways  in  which  the  surgeon  should  proceed  in 
order  to  obtain  evidence  of  this,  the  most  important 
sign  of  a  fractured  rib.     In  the  first  place  it  may  ba  j 
felt  by  laying  the  palm  of  the  liand  over  the  painful<j 
part  and  directing  the  patient  to  take  a  deep  inspira>d 
tion.     The  movement  of  the  chest   wall   may   thea^ 
cause  the  one  fractured  end  to  grate  on  the  other  and 
thus  crepitus  may  be  perceived.      Seocmdly  the  fingers 
may  be   placed   one  on  either   side  of    the   supposed 
seat  of  fracture,  and  alternate  pressui'e  being  made 
the  fractured  ends  may  be  made  to  rub  on  each  other^  J 
and  thus  crepitus  may  be  obtained.     Lastly,  it  mayS 
be  heard  by  applying   a  stethoscope  to   the    injui 
part,  when  the  movement  of  the  ribs  during  inspir»*l 
tion  produces  a  slight  friction  of  the  broken  e 
each  other,  which  can  be  distinctly  heard.  Other  aymp-J 
toms  of  fracture  are  generally  absent     Thus,  tber 
usually  little   deformity   unless    several   consecutive  1 
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ribs  are  broken,  and  therefore  no  irregularity  in 
outline  of  the  rib  can  be  made  out,  especially  if  the    1 
fracture  be  situated  behind  tlie  centre  of  the  chest    I 
where  it  is  more  or  less  covered  by  muscles. 
the  fracture  takes  place  in  front  the  irregularity  can 
be  sometimes  perceived.  1 

Increased  mobility  of  the  fractured  bone  is  rarely  1 
to  be  perceived,  but  on  ac- 
count of  the  elasticity  of  the 
rib,  a  deceptive  sensation 
of  preternatural  mobility 
may  be  conveyed  to  the  hand 
of  the  stirgeon,  which  he 
must  not  mistake  for  motion 
of  the  one  fragment  on  the 
other. 

In    a    simple    uncompU 
Gated  case  of  fractured  riba 


Fifr  M 


u;i;; 


The  cases,  as  a.  vale,  do  well 
When,  however,  the  case  la 
complicated  with  injury  to  ' 
the  viscera,  the  danger  de- 
pends on  this  lesion  and  not 
on  the  fracture.  In  gun-shot 
fractures,  also,  the  gravity  of 

the  case   depends  upon,  the  ] 

important  organs  within  the  chest  being  inTolved,  th»  i 
fracture  of  the  rib  constituting  only  a  minor  pajt  of 
the  injury.     Tlie  principal  source  of  danger  in  cases 
of  uncomplicated  fnicture  is  when  they  occur  in  the 
aged,  the  subjects  of  old  bronchitis  or  other  form  of 
chronic  lung  disease,  and  in  whom,  on  account  of  the 
injury  to  the  chest  wall,  there  is  an  inability  to  frea  « 
the  bronchia]  tubes  of  their  secretion,  and  thus  a  gradual  I 
accumulation  may  take  place,  causing  deficient  aeratioa  J 
of  the  blood,  and  a  gradual  death  from  a    ' ' 
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Fractures  of  the  ribs  rniite  rapidly  by  enRheathing 
callus,  Biuce  it  is  impoRsible  to  maintain  the  fra^ 
TOeata  in  a  condition  of  rest.  This  is  well  ahown  in 
the  preparation  from  which  the  accompanying  wood- 
cut is  taken,  where  three  months  after  the  accident  it 
was  found  that  the  ends  ot  the  bone  were  eoaheathed 
externally  with  a  considerable  amount  of  bony  callus, 
but  internally  were  united  by  fibrous  tissue  only 
(Fig.  20). 

Treatment. — The  object  of  the  surgeon  in  tJie 
treatment  of  fractured  ribs  is  to  maintain  them  as  far  u 
possible  at  rest,  and  so  prevent  pain  to  the  patient  in 
breathing.  He  need  not  concern  himself  witlk  remov- 
ing the  defoi'mity,  as  any  displacement  which  may 
exist  usually  remedies  itself.  The  depressed  rilw 
generally  expand  uuder  the  influence  o£  the  respiratory 
movements,  and  should  they  not  do  so,  it  is  bett«:  to 
leave  them  alone,  rattier  than  resort  to  operative  mear 
sures,  as  has  been  sometimes  suggested,  by  means  dt 
elevators  or  sharp  hooks,  in  order  to  restore  them  to 
their  normal  position,  such  proceedings  being  fraught 
with  danger  to  the  thoracic  contents.  The  most 
efficient  means  of  maintaining  the  ribs  at  rest  is  by 
the  application  of  broad  strips  of  adhesive  plaister, 
applied  to  the  affected  side  of  the  chest,  and  extending 
from  a  little  beyond  the  sternum  in  front  to  a  littla 
beyond  the  spinal  column  beliind.  Each  atrip 
should  be  about  two  inches  broad.  They  should  ba 
applied  from  below  upwards,  in  such  a  manner  that 
each  strip  overlaps  the  half  of  the  one  which  preceded 
it,  and  the  whole  of  the  affected  side  of  the  cheat 
should  be  covered.  This  plan  affords  a  mnch  better 
support  than  the  old-fashioned  one  of  swathing  the 
whole  of  the  chest  in  a  rib  roller,  which  not  only 
compresses  and  interferes  with  respiration  on  the 
opposite  aide,  but  very  soon  becomes  displaced, 
and     does     not     give     that    support    and    comfort 
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to  the  patient  whict  he  obtaina  from  carefully 
mid  well-applied  strapping.  Occasionally,  also,  it 
will  be  found  tliat  the  pa.tient  will  be  unable  to 
bear  the  constriction  of  a  bandage  tightly  applied 
to  the  chest,  but  will  complain  of  great  pain  and 
dyspncea  upon  its  application.  This  is  rarely  the 
i-CBidt  of  the  adhesive  strapping,  which  gives  support 
and  comfort  to  the  patient,  without  interfering  with. 
his  breathing,  so  that  he  cannot  bear  to  be  without  it. 
If  the  surgeon  elect  to  apply  the  rib  roller,  it  should 
be  applied  to  the  whole  thorax,  from  the  lower  riba 
upwards,  and  Bhould  be  commenced  when  the  patient 
has  emptied  his  chest  as  far  as  possible.  After  it 
has  been  applied,  a  piece  of  bandage  should  be  con- 
nected with  the  roller  in  front,  and  cairied  over  the 
shoulders  and  fixed  to  the  roller  behind,  to  act  as  a 
pair  of  braces,  and  prevent  shpping.  A  third  plan 
which  has  been  proposed  is,  to  apply  a  roll  of  adhesive 
plaistor  a  foot  in  width,  one  and  a  half  times  round  the 
chest.  This  possesses  the  same  disadvantage  as  the 
rib  roller,  compressing  the  sound  side  of  the  chest,  bat 
is  not,  like  it^  so  likely  to  slip.  It  cannot,  however, 
be  applied  with  the  same  smoothness  and  accuraoy  aa 
the  strips  of  plaister,  and  does  not  give  the  same 
efficient  support. 

It  is  not  necessary  to  confine  a  patient  to  bed  for 
a  simple  uncomplicated  fracture,  and,  indeed,  the 
patient  will  find  that  he  breathes  with  greater  ease 
and  freedom  while  in  the  sitting  or  erect  position, 
so  that  it  wiU  often  conduce  to  his  comfort  to  pre- 
scribe rest  in  a  bed-chair  rather  than  in  the  recumbent 
pt«ition.  The  diet  must  be  light  and  nutritious,  and 
stimulants  must  be  inteidicted.  Complications  must 
be  treated  on  general  principles.  If  symptoms  of 
inflammation  of  the  iungs  or  pleura  appear,  antimony 
in  a  saline  mixture  is  a  valuable  remedy.  If  constant 
cough  trouble  the  patient,  expectorants  and  demulcent* 
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must  be  exliil)it«d.    Occasionally,  in  these  cases,  alarm- 
ing chest   symptoms   set    in    from    engorgement    of'  J 
the  lungs,  Uie   patient  becomes  cyanoscd,  with  dusky 
countenance   and   hard   pulse.      Under   these   ci 
stances  the  abstraction  of  blood  from    the   arm  will 
at   once   relieve  him,    and  may   need  to  be  repeated    ' 
should  the  symptoms  recur. 


Fhacttubb  c 


i  Costal  CARTiLAoEa. 


Fracture  of  the  cartilages  connecting  the  ribs  to  the 
sternum  is  a  comparatively  rare  accident.  At  all. 
events,  it  is  rarely  recognised  during  life ;  hut  it  see] 
probable  that  it  may  occur  more  frequently  than 
generally  supposed,  and  escape  observation,  for  o 
cannot  fail  to  be  struck,  in  referring  to  the  literature 
of  the  subject,  by  the  number  of  cases  in  which  the' 
lesion  has  been  discovered  in  bodies  used  for  dissection. 
It  seems  fair  to  infer  from  this  that  the  accident 
occasionally  occurs  during  life,  and  in  the  ordinary 
post-mortem  examination  is  overlooKed,  whereas  in 
eiibjecta  in  the  dissecting-room,  where  every  part  is 
carefully  scrutinised,  it  is  discovered.  Boyer,  who 
was  one  of  the  first  to  describe  these  fractures,  stated' 
that  it  was  not  susceptible  of  taking  place  until  the 
cartilage  has  undergone  ossification,  but  later  on  saw- 
fit  to  modify  this  opinion  No  doubt  fracture  ia 
much  more  common  in  the  aged  after  ossification  has 
taken  place ;  but  that  it  may  occur  in  the  young  and 
middle-aged  before  the  cartilages  have  undergone  any 
amount  of  change,  is  proved  by  numerous  recorded 
cases.  Malgaigne  records  a  case  in  which  it  occurred 
at  the  age  of  seventeen  years. 

Fracture  of  the  cartilages  of  the  ribs  is  generally 
produced  by  direct  violence,  and,  under  these  circum- 
stances, the  eighth  is  the  one  most  commonly  injured, 
the  eeventh  or  the  ninth  suffering  next  in  frequency. 
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According  to  Boyer,  the  cartilages  from  the  fifth 
to  the  eighth  are  tho  ones  most  liable  to  fracture. 
Fractures  of  the  costal  cartilagea  are  also  produced  by 
indirect  force,  either  as  complications  of  graver 
injuries,  or,  as  regards  the  first  and  perhaps  the 
second,  as  the  results  of  blows  on  the  point  of  the 
shoulder.*  Lastly,  according  to  Gnrth,  fracture  of 
the  costal  cartilage  may  occur  from  muscular  action. 

The  fracture  is  almost  always  transverse,  or 
presents  only  a  very  slight  degree  of  obliquity,  as  in 
one  or  two  recorded  cases. 

The  amount  of  displacement  is  often  very  slight, 
sometimes  so  slight  that  the  fracture  escapes  detec- 
tion. In  other  cases  it  is  greater,  and  one  or  other 
fragment  may  be  displaced  backwards,  or  one  frag- 
ment may  overlap  the  other. 

Majendie  found  that  in  all  his  cases  where  this 
overlapping  took  place,  the  "  external  fragment 
passed  behind  the  internal,"  and  this  appears  to  be 
the  more  common  displacement.  Delpech,  however, 
believes  that  this  only  occurs  when  the  fracture  takes 
place  near  the  sternal  extremity  of  the  cartilage,  and 
that  when  the  injury  is  situated  near  the  vertebral 
extremity,  the  external  or  costal  fragment  lies  in 
front  of  the  internal  or  sternal  piece.  The  displace- 
ment which  occurs  appears  to  be  due  mainly  b>  the 
force  of  the  blow  which  produces  the  fracture,  but, 
according  to  some  authors,  must  be  attributed  to  a 
certain  extent  to  the  action  of  the  triiingularis  stemi 
and  other  muscles.')' 

Symptoms. — If  there  ia  no  displacement  of  the 
fragments,  the  diagnosis  of  fracture  of  the  costal  car- 
tilages is  ditEcult,  and  there  are    no   symptoms   by 
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wMch  it  can  be  accurately  diagnosed,   so   that   thd'j 
injury  ia  liable  to  be  overlooked. 

The  only  symptoms  ai-e  persistent  pain 
Beat  of  the  injury,  with  swelling,  followed  shortly  by 
discoloration  fromeittravasated  blood.  Possibly,  also, 
an  obscure  sensation  of 
crepitus  may  be  felt  by 
carefully  manipulating 
over  the  injured  cai-ti- 
lage,  but  this  ia  by  so 
means  a  constant  sign. 
If  displacement  has  oc- 
curred, the  diagnosis  is 
rendered  more  eaay  by 
the  presence  of  an  irre- 
gularity in  the  line  of 
the  cartilage  and  the 
increased  mobility, 
which  may  be  felt  in 
the  projectiDg  fragment. 
Fractures  of  the 
costal  cartiUges  usually 
unite  by  bone  some- 
Sa  times  by  a  r  ixture  of 

vin  '     bone  and  cartilage      In 

fS.i™  „       c«>  ,     0  r.      the  museum  of  -St  Bar 

i™t  n  iiii''raDaeiiin°if  St  ht  !^»  tholomew  a  Hospital  are 
hmiuw  Banes  „  p  est  SI  md  OB.  three  Specimens  showing 
union  of  costal  cartilage, 
one  IS  by  bone ;  one  by  a  substance  hke  cartilage, 
with  small  deposits  of  hone  in  it ;  one  by  fibro-oarti- 
lage  alone.  When  the  fractured  ends  are  in  ap- 
position, and  there  is  no  displacement^  union  usually 
takes  place  hy  a  ring  of  bone  around  the  broken  ends, 
and  adhering  cloaely  to  them  ;  sometimes  by  osseous 
matter  between  the  ends  of  the  fracture,  in  the  form 
of  a  thin  plate.     Paget  states  that  ossification  of  the 
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part  of  tbe  cartilage  oontiguous  to  the  fracture  also  ^^^L 

takes  placa     When  displacemeut  has  occurred,  and  ^^| 

tlie  fragmeutfi  overlap  each  other,  it  is  uRually  stated  ^^| 
that  union  is  effected  bj  osseous  matter  deposited  i^..^^H 

the  angle  formed  by  the  two  portions  of  cartilage  on  .^^H 

\}a&vc  fleural  sur/aee  only;  and  Professor  Bennett  has  ^^| 


explained  this  by  reference  to  a  case  ia  which,  i 
outer  surface  of  the  fractured  ends,  the  periclion 
was  completely  torn  through,  whOe  on  the  ini 
pleural  surface,   where  the  bony  deposit  had  taken 
place,  it  was  stripped  up  from  off  the  cartilage  to  the 
extent  of  about  three-quarters  of  an  inch,  and  foimed    I 
an   arch  between  the   two   fragments    in    this   dis- 
placed  condition.*      That   this   ia   not   invariably  tho   -j 
case  ia  proved  from  two  preparations  in  the  museuni 
of  St.  George's  Hospital,  from  which  the  accompany- 
ing woodcuts  ai'e  taken  (Figs.  21  and  32),     In  Fig.  31 
it  will  be  seen  that  the  angle  formed  by  the  two  frag- 
ments, both  externally  and  iDternally,  is  tilled  up  by 
bony  dcpot.it,  and  not  that  on  the  pleiu'al  surface  only. 
And  in  Fig.    22  the  angle   on  the  outer  surface  is 
tilled  up  by  a  triangular  mass  of  bony  material,  whila 
on   the  pleural  surface  the  extremity  of  the   outer 
fragment,  which  lies  behind  the  other,  is  capped  by  a    . 
conical  masa  of  bone,  which,  however,  does  not  com- 
pletely fill  in  the  angle,  and  appears  to  be  little  con- 
cerned in  uniting  the  two  fragment'!  together. 

The  treatment  ia  the  same  as  that  for  fractured 
ribs.  If  the  fragments  can  be  manipulated  into 
position,  this  should  be  done ;  but  it  is  generally  very 
<lifficult  or  impossible  to  overcome  the  displacement, 
and  no  great  harm  appears  to  result  from  leaving 
them  in  this  abnormal  jMwition.  Malgaigne  recom 
mends  the  employment  of  a  truss,  the  jmd  of  which  ia 
placed  over  the  prominent  end,  and  by  its  continuous 
pressure   reduction  is   said   to  be  effected,  ajid  the 
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fractured  extremitiea  maintained  in  position,  Th»  1 
prognosia  is  good,  consolidation  uBually  taking  place  I 
in  from  twenty-five  to  forty  daya. 


CHAPTER   m. 

fbactobiss  of  the  bones  oe  the  upper  eztrsuitt. 

Fbaottjee  op  thb  Clavicle. 

Tbe  clavicle  is  more  frequently  broken  than  anjrl 
other  bone  in  the  body.  This  is  due  to  several  causes,  1 
but  mainly  to  the  fact  that  it  is  exposed  to  the  full  | 
force  of  any  blow  on  the  shoulder,  or  of  any  shock  J 
oonimunicated  to  it  from  the  upper  limb.  Its  ex- 
trecuitira  being  securely  fixed  by  ligaments,  dislocation 
is  rare,  and  therefore  the  full  force  is  thrown  on  the 
bone,  which  gives  way  under  the  strain.  No  doubt 
fracture  would  be  much  more  common  than  it  is,  werQ 
the  bone  not  disposed  in  the  form  of  two  curves^  i 
having  opposite  directions,  so  that  the  forces  appUwl  1 
to  it  are  diffused  over  a  greater  apace,  and  are  broken 
up  by  the  elasticity  which  the  curved  form  imparts. 
In  consequence  of  this  arrangement  of  the  bone  in 
curves,  when  it  breaks  from  the  effect  of  indirect 
violence  we  generally  Jiud  that  it  gives  way  a  little 
extemfll  to  the  middle  of  the  bone,  where  the 
and  larger  curve  joins  the  smaller  external  one.  The  i 
bono  is  here  smaller  than  in  any  other  partj  and  i 
more  fixed  in  position. 

Fracture  of  the  clavicle  is  most  common  in  infancy 
ami  early  childhood,  although  it  may  occur  at  all  ages, 
"at  least  one-half  of  tbe  recorded  cases  occurring 
before  tlie  completion  of  the  fifth  year  "  (Hulke), 
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Fracture  of  the  clavicle  generally  occurs,  as  above 
stated,  at  a  point  a  little  external  to  the  middle  of  the 
bone,  and  this  is  a  fairly  constant  position  in  fractures 
occurring  from  indirect  violence ;  but  any  jiart  of  the 
shaft  may  be  broken  from  direct  force.  Fractures  may 
also  occur  at  either  the  acromial  or  sternal  extremity  j 
the  former  being  the  more  frequently  broken,  on 
account  of  more  immediately  receiving  the  force  of 
the  injury. 

It  will  be  convenient,  therefore,  to  consider  frao* 
tures  of  the  clavicle  under  three  heads  ;  (1)  Fracture« 
of  the  shaft;  (2)  fractures  of  the  acromial  exti'emity; 
(3)  fractures  of  the  sternal  extremity. 

Fractures  of  the  shttft. — Fractures  of  the 
shaft  of  the  clavicle  are  generally  produced  by  indirect 
violence,  as  falls  on  tlie  point  of  the  shoulder,  or  on 
the  hand  when  the  arm  is  outstretched  from  the 
side.  In  these  latter  cases  the  force  is  transmitted 
from  the  hand  through  the  bones  of  the  fore-arm  and 
arm  to  the  shoulder  joint,  and  from  it  is  transmitted 
to  the  claviclo,  which,  being  fixed  at  ita  sternal 
extremity  by  strong  ligaments,  is  compressed  between 
two  opi>oaing  forces,  and  gives  way  at  its  weakest  part, 
These  fractures  are  therefore  usually  oblique  in  direc- 
tion. Accordingly,  we  find  that  fracture  of  the  clavicle 
is  very  common  in  young  children,  who,  in  running, 
stumble,  and  putting  out  the  arm  to  save  them- 
selves, fall  upon  the  hand,  and  thus  break  the  bone. 
It  is  also  common  in  infants  fram  fallijig  out  of  bed 
or  from  a  chair  on  to  the  point  of  the  shoulder.  In 
these  cases  the  fracture  is  not  unfrequently  incom- 
plete. In  fact,  the  clavicle  is  more  frequently  the 
^eat  of  greenstick  fracture  than  any  other  bone  in  the 
body.  Mr.  John  H.  Packard  believes  that  the  clavicle 
is  oft«n  broken,  when  the  force  is  applied  downwards 
and  backwards  to  the  outer  end,  as  in  the  recoil  of  a 
gun  loosely  held,  by  being  levered  against  the  first 
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rib,  which  acta  as  a  fulcrum,  and  snaps  the  bone  aoraiS 
at  its  weakest  part.* 

The  shaft  of  the  clavicle  may  also  be  broken  by 
direct  force,  as  from  blows  or  a  heavy  weight  faJling 
upon  it.  The  fi-acture  may  tlien  take  place  at  any  part 
of  the  bone,  but  more  usually  occurs  in  the  outer  than 
the  inner  half,  since  it  is  more  exposed  to  injury. 
When  produced  in  this  way  it  is  usually  tranaverst^ 
but  may  be  comminuted.  The  clavicle  may  in  rape 
instances  be  broken  by  muscular  action  aJone,  and 
several  cases  of  this  accident  have  been  recorded.f 
Treves  states  that  Polaillon,  "from  a  careful  analysiB 
of  the  reported  cases,  concludes  that  the  muscles  tliat 
break  the  bone  are  the  deltoid  and  the  clavicular  part 
of  the  great  pectoral"  } 

The  uaual  oblique  fracture  is  always  attended 
with  considerable  displacement,  due  mainly  to  an 
alteration  in  position,  of  the  outer  fragmenti  The 
inner  fn^raeot  undergoes  little  displacement' 
any  tendency  which  the  stern o-raastoid  muscl^ 
would  have  to  draw  it  upwards  being  prevented  by 
the  rhomboid  ligament,  and  counteracted  \sj  the 
pectoralia  major  muscle.  There  is,  however,  in  some 
cases,  a  slight  tendency  in  the  outer  end  of  this  frag- 
ment to  be  tilted  slightly  upward,  especially  in  casea 
where  the  treatment  has  been  neglected.  Mr.  Hulke 
records  a  case  in  which  the  sternal  fragment  projected' 
upwards  at  an  angle  of  45",  and  formed  a  visible 
prominence  in  the  neck.  In  these  cases  it  is  probable 
that  the  displacement  ia  not  directly   upwards,  but 

•  BHl.  Mtd.  Joufnal,  voL  i.,  p.  12  ;  IBS.'i. 

f  A  caae  ia  recorJed  by  M.  Mclay-  Oas-  .fffftd. ,  p.  684 ;  1861 
It  U  al»o  etatod  that  the  oelabcttted  tenor,  Bubini,  whila  dug- 
ing  in  tbe  opeis  of '  n  Talim&nD,"Bt  tlie  great  Ia  SiiaU  Theatre,  at 
Miliui,  broke  his  claTicle  in  oTercoming  the  difficult  taik  of  reader- 
ing  a  B-flat  fifteen  timea  in  micceaaion  (  "  History  of  the  Operft," 
vo1l,p.270], 

I  ■'  Surgical  Applied  Ansioray,"  p,  171. 
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forwards  and  upwards,  the  direction  of  the  fibres  of  the 
rhomboid  ligament  being  backwards ;  a  movement 
forwards  would  relax  the  ligament  aomewliut,  and 
penmit  of  a  slight  upward  displacement.  The  outer 
fragment  is  mainly  drawn  downwai-ds  and  inwards,  but 
in  addition  to  this,  it  is  somewhat  rotated,  so  that  its 
out«r  extremity  is 
thrown  forwards 
and  its  inner  back- 
wards. The  down- 
ward displacement 
is  principally  due 
to  the  weight  of 
the  arm  and  the 
action  of  the  pec- 

cle,  perhaps  as- 
eisted  by  the  latin- 
si  m  us  dorsi,  the 
lower  fibres  of  the 
pectoral  is  major 
and  the  deltoid  act- 
ing from  below.  Dr. 
Cathcart  believes 
that  the  downward 
displacement  ia 
due  to  the  fact  that 
after  fracture  the 
trapezius  is  not 
strong  enough  to  maintain  the  weight  of  the 
shoulder.  Following  Duchenne  and  Cleland,  he  bo*  I 
lievea  that  the  shoulder  is  really  suspended  ia  I 
poaition  by  the  action  of  the  trapezius  muscle,  and  1 
that  the  clavicle  acts  as  a  lever,  with  a  fulcrnnE  1 
at  the  sternoclavicular  joint.  When  &acture  takeft  I 
place  the  trapezius  is  unable  to  support  the  weight  I 
of    the    ai-m,    having    lost     the     additional     power  J 


Fig.  33.— Fraoturo  o(  the  Clariola. 
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slavicle  acting  flA^^H 

duced  mainly  \fj!  ^^H 
'  and  BubcUtviu^  ^^H 
(Fig.  23).  Thg^^H 
Host  entirely  daA  ^^H 
■ies  the  acromion    ^" 


which  it  formerly  gained  by  the  clavicle  acting 

a  lever.* 

The  inward  displacement  is  produced  mainly  \ff: 

the   action  of  the   pectoralis   i   ' 

assisted    by   the    pectoralis    major  (Fig. 

rotation  of  the  enter  fragment  is  almost  entirely  daA 

to  the  serratua  ma^us,  which 

process  forwards  by  causing  the  acapnia  to  rotate  on 

the  side  of_  the  cheat     Thua  the  outer  end  of  the 

fragment  attached  to  the  acromion  ia  drawn  forwards, 

while  the  inner  end,  by  a  partial  rotation  oE  the  pieos 

of  bone,  ia  directed  bactwards. 

Professor  Goi-don  believes  that  the  cause  of  thi« 
dieplacement  is  due  partly  to  the  ahape  of  the  thorax, 
but  principally  to  muscular  action.  When  the  clayiele 
ia  broken,  the  outer  or  acromial  portion  of  the  scapula, 
which  is  not  naturally  in  contact  with  the  cone-shaped 
thorax,  but  is  held  outwards  by  the  clavicle,  falls 
forwards,  inwards,  and  downwards,  "The  form  o| 
the  thorax  conduces  to  this  movement,  but  the  chief 
agents  are  the  serratus  magiius,  lesser  pectoral,  anct 
Bubclaviua  muscles."  These  muscles  would  draw  the 
scapula  forwards  round  the  chest,  and  alao  inwards,  bo 
that  the  acromial  angle  of  the  scapula  would  be 
brought  in  contact  with  the  wall  of  the  thorax,  and 
thus  the  acromial  process  and  outer  fragment  of  ths 
clavicle  would  be  depressed,  though  the  base  of  tha 
scapula  would  maintain  its  relative  position  on  the. 

In  conaequenco  of  this  th.'eefold  displacement  tha 
inner  end  of  the  outer  frngnient  is  placed  beneath  and 
a  little  behind  the  atemftl  fragment,  which  overridea 
it,  and  there  is  a  diminution  in  the  length  of  the  bona, 
aometiines  to  the  extent  of  an  inch. 

•  Srit.  Med.  Joumai.  vol  ii,  p.  41B  :  ISSl. 

+  Dablin,  Qaarterly  Junmal,  vol  Mviii.,  p.  480;  1939.  Stt 
duo  a  pai«r  by  Blr.  rauknril,  »ha  Ukeg  -Uio  wme  view;  flHt 
Med.  Juurnul,  vol  L,  p.  12;  1S85. 
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Complications.— In  spite  of  the  great  displace- 
ment wliiuh  takes  place  and  the  manner  in  which  these 
fractui-es  are  for  the  most  part  produced,  namely,  from 
indirect  violence,  they  are  very  rarely  compound, 
though  the  bone  is  auhcutaneons  throughout  ita  whole 
length.  This  is  due  to  the  very  loose  way  in  which 
the  akin  is  connected  to  the  bone,  so  that  it  plays 
freely  over  it,  and  to  tiie  fact  that  the  inner  end  of  the 
outer  fragment  iB  usually  displaced  backwards  and 
not  forwards  under  the  skin. 

Both  clavicles  are  occasionally,  though  very  rarely, 
fractured,  of  course  as  the  residt  of  direct  idolenca 
There  is  in  St.  George's  Hospital  museum  a  prepai'a- 
tion  of  both  clavicles  simultaneously  fractured  by  the 
falhng  of  a  large  branch  of  a  tree,  under  which  the 
patient  was  standing. 

In  the  ordinary  oblique  fracture  of  the  clavicle 
there  is  hardly  any  complication  of  importance.  In 
the  direct  fracture,  however,  the  same  force  which 
produced  the  fracture  may  diive  the  braken  end  of  the 
bone  or  a  commiauted  fragment  into  some  of  the 
important  structures  which  lie  beneath.*  Paralysis 
and  wasting  of  the  muscles  with  loss  of  sensation  is 
an  occasional  result  of  these  fractures.  This  in  some 
cases  is  no  doubt  due  to  laceration  or  compression  of 
the  nerves  of  the  brachial  plexus  ;  but,  as  Dr.  Hamil- 
ton has  painted  out,  this  will  not  satisfactorily  account 
for  all  of  the  examples  of  paralysis  following  simple 
fracture.  He  believes  that  it  is  sometimes  due  to  the 
injudicious  use  of  the  axillary  pad  in  the  treatment 
of  the  case,  which  produces  a  form  of  paralysis 
analogous  to  "crutch  palsy."  f  In  some  cases  of 
fracture  of  the  clavicle  from  very  great  violi 
the  ribs  may  be  also  broken  and  the  pleura  injuredf 

*  Seea,  clinioal  lecture  h j  Mr.  Brioliaen ;  JJril.  Med.  Joaraal, . 
7. 1873. 
fFraotiiteB  and  Dialocntioiu, "  p.  ISS. 
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in    a  case    under    Mr.    Erichsen's    oare,    whera 
both  clavicleB  and  twelye  riba  were  broken  in  a  rail's f 
way  acaident* 

SymptomSi — The  Eigns  lij   which  we  recognisQ  I 
fracture  of  the  claricle  are  so  unequivocal  that  thei!  J 
injury  ia  scarcely  ever  likely  to  be  mistaken  for  any-.l 
thing  else.      It  is,  however,   occasionally   overlooked,  1 
especially  in  infanta  who  have  received  some  injury,  as,  \ 
though  a  fall  from  a  bed,  which  has  not  been  regai-ded.  i 
OS  of  autlicient  impoilance  to  I'cqiiire  medical  aid.      In  1 
the  adult  the  characteristic  position  which  the  patient  1 
assumes  ia  in  itself  almost  suihcient  to  diagnose  the  I 
injury.     Upon  stripjiing  and  examining  a  patient  witJj  I 
fracture  of  the  clavicle,  he  will  be  found  to  sLand  witli  I 
his  injured  arm  close  to  the  side,  with  the  sound  han^.  I 
supporting  the  elbow  or  wrist  so  as  to  take  off  tha  I 
weight  from  the  inJQied  bone.     The  shoulder  will  ba-.l 
noticed  to  be  flattened,  and  on  a  lower  level  than  that)  I 
of  the  opposite  side  of  the  body.     It  will  abo  ap^war   ■ 
to  be  approximated  to  the  middle  line  of  the  body,  so 
that  thei'e  will  appear  to  he  less  distance  between  the 
point  of  the  shoulder  and  the  centre  of  the  sternom 
than  on  the  unaffect«d  side.     The  head  is  also  slightly 
bent  towards  the  injured  shoulder,  ho  as  to  relax  the 
muscles  passing  from  the  head  to  the  shoulder  girdle. 
The  patient  is  unable  to  raise  his  arm  from  his  side. 
There   is  a  fixed  pain  in  the  part,  wiiich  is  sometimea 
very  great,  and  ia   much   increased  by  any  movementii 
of  the  arm. 

Upon  running  the  fingers  along  the  subcutaneouft 
surface  of  tlie  bone  a  marked  irt'egularity  will  ba  at 
once  perceived  in  the  ordinary  oblique  fracture,  tba 
inner  fragment  being  felt  prominently  under  the  skin 
with  a  shaip  abrupt  margin  and  a  depression  beyond 
it.     In  the  transverse  fracture  from  direct  violence 
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this  irre^Iarity  is  commonly  not  so  marked,  and  may  1 
not  exist  at  all. 

Crepitus  csm  generally  be  easily  felt,  but  where  the    1 
displacement  la  great,  the  ends  of  the  bone  overlapping 
each  other,  it  may  not  be  perceived  until  reduction  ia    ' 
effected.      The  increased  mobility  in  the  continuity  of    ' 
the  bone  will  at  the  same  time  be  noted. 

Fractures  of  the  clayicle  unite  readily,  having  a    i 
tendency  to  throw  out  a  large  amount  of  ensheathing    1 
callus,  which  quickly  binds  the  broken  ends  together, 
HO  that  they  are  generally  firmly  consolidated  at  the  I 
end  of  three  weeks.     Instances  of  fibrous  i 
false  joint  are  very  rare,  and  but  few  cases  are  recorded. 
When  this  does  occur  it  does  not  appear  to  interfere 
much  with  the  utility  of  the  member.      Fi'aJrtures  of 
the  clavicle  are  very  liable  to  unite  with  permanent 
Bhorteoing  ;  perhaps  there  is  no  bone,  with  the  excep- 
tion of  the  femur,  io  which  this  so  fi-equeatly  c 
as  the  clavicle. 

This  ehortening  is  due  to  the  fact,  that  though  it  ia 
generally  very   easy  to   reduce  the   fracture,  it   i 
treniely   difficult    to   maintain    the  fractured  ends  ilk    . 
position.      The  tendency  to   a  return  of  the  displac*^   j 
ment  is  very  great,  and  unless  the  case  is  watched  with   1 
the  most  sci-upulous  care,  and  the  apparatus,  whatever 
it  may  be,  which  fixes  the  broken  fragments,  constantly 
readjusted,  deformity  ia  sure  to  occur,  producing  some- 
times  an   unsightly  projection,    which    is    especially 
noticeable  in  thin  people,  particularly  at  firet,  when  it 
is  increased  by  the  presence   of  ensheathing  callus. 
After  the  lapse  of  time  the  callus  becomes  absorbed, 
the  prominent  bone  becomes  rounded  off,  and  it  i 
aatonishing  how  little  o£  the  deformity  remains. 

Treatment. — In  consequence  of    the  difficulty    ' 
that  there  is  in  maintaining  the  fractured  ends  of  a   j 
clavicle   in  a]ipoaitiou,  the  number  of   diiferent  appli> 
aaces  which  ha\e  been  devised  for  treating  these  cases  j 
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la  very  great.  There  can  be  no  question  that  the 
plan  of  treatingfracturea  of  the  clavicle  whicli  yields 
the  moat  satisfactory  results,  is  to  lay  the  patient  flat 
on  his  back  on  a  firm,  hard  bed,  with  merely  a  small 
pillow  under  the  head,  and  to  confine  the  avm  to  the 
Bide  by  a  aand-bag.  The  weight  of  the  shoulder  then 
drags  the  bone  into  position,  and  if  the  patient  will 
only  conaent  to  remain  perfectly  quiet  in  this  position 
without  moving  for  three  weeks,  union  without 
deformity  may  be  confidently  anticipated.  It  ia  aeidom, 
however,  that  a  patient  will  conaent  to  this  irksome 
restraint. 

The  displacement  of  tba  imier  extremity  of  the 
outer  fragment  being  downwards,  inwards,  and  back- 
wards, in  order  to  overcome  the  deformity  it  ia  ni 
Bary  to  draw  the  point  of  the  ahoulder  upwards, 
wards,  and  backwards.  And  to  do  this,  two  principtO? 
methods  are  adopted.  The  one  consists  in  applying  a 
figure  of  8  bandage  round  the  ^"^ints  of  the 
ahouldera  and  crossing  it  behind  the  back,  wool  being 
carefully  adapted  to  prevent  rubbing  in  the  axillie. 
This  draws  the  outer  fragment  backwards.  Care  must 
be  taken,  however,  in  applying  it,  that  the  loop  of  the 
figure  of  8  shall  pass  over  the  point  of  the 
shoulders,  otherwise  it  will  press  on  the  inner  end  of 
the  distal  fragment  and  increase  the  deformity  which 
it  is  intended  to  remedy.  A  wedge-shaped  pad  *  ia 
now  to  be  placed  in  the  axilla  with  the  base  upwards 
and  the  arm  bound  to  the  side  by  a  rib  roller.  The 
pad  then  acts  as  a  fulcrum  and  forces  the  shouldt 
outwards,  thus  overcoming  the  inward  displtu 
Finally,  a  few  turns  of  tlio  rib  roller  are  to  be 
under  the  point  of  the  elbow  and  over  the  opposite*] 
shoulder  in  order  to  act  as  a  sling  and 

*  Mr.  !Ediluwea  rpcommeadB  nn  indiiirubber  air  pod  nbich  ewl  J 
be  Infliiled  after  it  \\ax  been  adjusted,  to  any  Bit«nt  which  may  \ir 
deemctl  necesAUr;  {lancti,  ruL  ii.,  (179;  ]8(>7). 
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htusema  and  so  push  the  shoulder  upwards  and  o 

wnwai'd  displacement.  This  complicated 
arrangement  is  exceedingly  irksome  to  the  patient,  the 
constant  drag  on  the  shoulders  uncomfortable,  and  the 
pad  in  the  axilla,  by  its  pressure  on  the  nerves  of  the 
brachial  plexus,  often  causes  intolerable  pain,  and 
sometimes  even  worse.  An  old-fashioned  plan,  but 
one  which  appears  to  yield  very  good  results,  is  to  sub- 
stitute a  T-shaped  splint  for  the  figure  of  8  ban- 
dage. Two  strong  laths,  one  the  same  length  as  the 
patient's  shoulders  are  apart,  and  the  other  : 
what  shorter,  are  screwed  together  in  the  form  of  a 
T,  the  longer  lath  forming  the  horizontal  bar.  The 
shoulders  ai'e  well  brought  back  and  fastened  to  the 
ends  of  the  horizontal  bar  by  means  of  a  bandage 
passing  under  the  axillie,  a  pad  being  placed  in  the 
n-pit  and  the  arm  kept  to  the  Ride  by  a  bandage 
saing  round  the  body  and  twisted  at  each  turn 
round  the  perpendicular  splint. 

The  second  plan  aims  at  doing  away  with  the 
figure  of  8  bandage,  and  in  order  to  draw  the 
shoulder  backwards  a  bandage  is  applied  twice  or 
thrice  around  the  upper  part  of  the  arm,  so  as  to 
obtain  a  firm  hold,  and  is  then  carried  behind  the  body 
80  as  to  draw  the  shoulder  back.  A  wedge-shaped 
pad  hiiving  been  previously  insertod  in  the  axilla  and 
fixed  by  a  bandage  attached  to  it  and  tied  over  the 
opposite  shoulder,  the  bandage  is  now  carried  round 
the  body  and  arm  for  a  few  times  so  as  to  bind  the 
humerus  to  the  side.  The  fore-arm  is  laid  across  the 
chest  and  is  included  in  the  bandage.  In  both 
instances  the  folds  of  bandage  should  be  carefully 
■titched  together,  both  iu  front  and  behind,  so  as  to 
prevent  their  slipping. 

A  third  plan  of  treating  fractured  clavicle  is  by 
means  of  a  four-tailed  bandage.  It  is  one  which 
1  have  often  employed,  especiaUy  with  childi'cn,  and 
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with  very  eatisfactory  results.  It  is  eimpli 
applied,  and  far  Iuhs  irksome  to  the  patient  than 
either  of  the  foi'egoiog  methods;  while, 
eame  time,  as  far  as  I  have  been  able  to  judges 
the  resulta  are  aa  good  and  the  amount  of  deformity 
uo  greater  than  in  those  cases  where  the  other  plans 
have  been  adopted.  Take  a  piece  of  strong  calico 
fourteen  inches  wide  '  and  sufficiently  long  to  go  one 
and  a  half  times  round  the  body  of  the  patient.  Cut 
a  hole  in  the  centre,  about  four  inches  from  tlie  mar- 
gin, for  the  point 
the  elbow.  Split  up 
the  ends  of  the  band- 
age in  the  same  line 
as  the  hole,  that  u 
to  Bay,  four  inches 
from  the  border  to 
« ithm.  about 
inches  of  the  bol%., 
You  will  thus  have  tt( 
four  tailed  banda,^" 
with  tails  of  uneqi 
bre-idth,  one  fout 
mchea  broad,  tllb 
other  ten  Place  i, 
wedge-shaped  pad  in 
the  axilla  and  lay  the 
patient  flat  on  his 
ofbKlareollliaoli.loie.  back     on    a    bed    or 

table  to  allow  the 
broken  bone  to  fall  into  position.  Lay  the  arm  \a 
the  side  and  flex  the  fore-arm  on  the  chest.  Now 
apply  the  bandage  in  such  a  manner  that  the  point 
of  the  elbow  shall  stick  into  the  hole  and  the  broad 
tail  of  the  bandage  enclosing  the  humerus  be  brought 
across  the  chest  and  fastened  on  the  opposite 

■  Ot  oourie,  for  a,  cLUd  it  would  not  require  to  be  bo  i 
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Jho  body,  thus  binding  the  arm  to  the  side.  The 
narrow  tail,  which  will  be  below  the  elbow,  is  now  to 
be  crossed  over  tjie  broad  tail  and  tied  over  the  top  of 
tiie  opposite  shoulder  (Fig.  24). 

Ellis's  apparatus  is  a  special  contrivance  for  treat- 
ing fractured  clavicle.  It  consists  of  a,  crutch,  which 
is  fixed  in  the  axilla  by  a  broad  webbing  passing  over 
the  opi>osite  shoulder, 
and  to  which  is  atr 
tadied  a  pocket  into 
which  the  extiemity 
of  the  crutch  is  in 
serted  The  arm  la 
then  bound  to  the 
body  by  a  second 
webbing,  which  is 
made  to  enclose  the 

through  two  slots  m 
the  aides  of  the 
crutch,  one  m  front 
and  the  other  behind, 
and  IS  buckled  on  the 
opposite  side  of  the 
chest  The  hand  is 
supported  m  an  ordi- 
nary sling  {Fig  25) 

Dr  Gordon,  who  does  not  accept  the  ordinary 
views  as  reganla  the  cause  of  the  displace ni ant,  has 
introduced  a  special  apparatus  fur  the  treatment  of 
fractured  clavn-le  {See  page  150  )  He  deprecates 
raising  the  humerus,  and  insists  that  the  only  essential 
point  of  the  treatment  is  to  force  the  scapula  outwards 
and  backwards.  This  he  does  by  applying  a  shield  to 
the  thorax  and  a  metal  collar  to  the  arm,  and  connect- 
ing the  two  by  a  rod,  which  can  be  lengthened  or 
shortened  by  nieaiia  of  a  scruw.      By  lengthening  this 
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rod,  the  shoulder,  and  with  it  the  acapula,  ia  drivei*  I 
outwards  and  backwarda.*  The  apparatus,  however, 
is  too  costly  to  be  likely  to  come  into  common  ui 
hospital  practice.  Dr.  Sayre,  of  New  York,  treats 
fractured  clavicle  with  two  strips  of  adhesive  plaister, 
without  any  axillary  pad.  The  strips  are  cut  three  01 
four  inches  wida  The  shoulder  and  arm  are  drawn 
backwards  and  retained  there  by  one  strip  of  plaister 
carried  round  tlie  middle  of  the  arm.  The  elbow  is 
then  pressed  forwards  and  iawards,  the  fore-arm  being 
Hexed  across  the  chest;  this  causes  the  strip  of  plaister 
round  the  middle  of  the  arm  to  act  as  a  fulcrum  and 
forces  the  shoulder  upwavds,  outwards,  and  backwards, 
A  second  strip  of  plaister  is  now  carried  from  the 
sound  shoulder  across  the  hack  and  over  the  elbow, 
fixing  it  in  the  position  in  which  it  has  been  placed, 
to  the  sound  shoulder  again,  that  ia,  to  the  place  of 
starting.      Here   the   two  ends   are  secui-ed   by  a  few 


Fntctnre  of  ihc  arroDilnl  extremity  or  the 
elavicle. — The  acromial  end  of  the  clavicle  ia  broken 
from  direct  violence  more  frequently  than  the  sternal 
end,  on  account  of  its  being  more  exposed  to  injuiy ; 
!or  instance,  from  blows  aimed  at  the  head,  and  strik- 
ing the  top  of  the  ehoulder.  It  may  be  fractured 
in  two  situations  :  (1)  between  the  conoid  and  trape- 
Eoid  ligaments,  or  (2)  external  to  these  ligaments ; 
that  is,   between  them  and  tlie  acromial  end  of  the 

When  the  fracture  takes  place  between  the  conoid 
and  trapezoid  ligaments,  there  ia,according  to  Dr.  R.  W. 
Smith,  but  little  displacement  in  consequence  of  the 
two  ftuctured  ends  being  hpld  in  position,  the  inner 
by  the  conoid,  the  outer  by  the  trapezoid  ligament,  and 

*  Qordon  on  ''  Fraatures  of  tils  Lower  End  of  the  Bsdiiu  and 
of  the  Claviole,"  p.  60. 

+  Nm  York  Medical  Becord,  August  15,  1871- 
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the  only  alteration   in   position  is  that  the  natural  ^^H 

convexity  of  the  chivi;;]e  is  slightly  incraasBd.*     Dr.  ^^H 

Gordon,  however,  does  not  believe  that  these  ligaments  ^^H 
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have  any  effect  in  preventing  displacement,  and  that 
the  deformity  is  the  same  as  when  the  fracture  occurs 
external  to  the  ligaments.t  In  consequence  of  the 
slight  amount  of  displacement  the  diagnosis  of  this 
fracture  is  by  no  laeans  easy.  There  is  a  fixed  pain 
in  the  part,  greatly  increased  on  pressure  and  upon 
making  any  attempt  to  move  the  arm.  The  move- 
ments of  the  arm  are  not,  however,  much  interfered 
with,  though  productive  of  pain.  Crepitus  is  gene- 
rally to  be  felt  by  manipulating  the  fragments  and 
pressing  altemately  on  one  and  the  other. 

When  the  fracture  occurs  external  to  the  coraco- 
davicttlar  ligaments,  the  displacement  is  very  coniider- 
able,  much  greater  than  the  deformity  presented  by 
the  patient  would  lead  one  to  suppose.  The  displace- 
ment generally  consists  in  a  partial  rotation  of  the 
acromial  fragment  forwards  and  inwards  round  on 
axis  through  the  seat  of  the  fractura  This  rotation 
is  sometimes  so  great  that  the  fractured  surface  of  the 
outer  fragment  comes  in  contact  witli  the  anterior 
surface  of  tlio  acromial  end  of  the  sternal  piece  of  the 
bone,  and  the  two  portions  of  hone  fui-m  a  light  angle 
with  each  other.  This  displacement  is  due  to  a  rota- 
tion of  the  acapnia  on  the  wall  of  the  chest,  mainly 
through  the  action  of  the  serratus  magnus,  assisted  to 
a  certain  extent  by  the  pectoral  muscles.  Dr.  Smith 
states  that  the  inner  end  of  the  outer  fragment  is 
raised  upwards  and  outwards  by  the  action  of  the 
trapezius,  while  its  articulating  surface  is  directed 
proportionably  downwards  and  inwards,J  But  in  a 
ease  exhibited  by  Mr.    Canton  at   the   Pathological 

•  "Fraetnrw  and  DinloostionB,"  p.  200.  1B47. 
t  ihiMin  iivarla-ly  Joarnal,  vtd.  iiviii,  p.  43 
1  Op.  cit.,  p.  216. 


t6o 


Fractures  and  Dislocations.      [s«*.; 


Society,  tbe  external  {ragroent  bad  become  displ 

frf^Mtlie  inner  one* 

Ttiere  is  generally  little  difficulty  in  diagnosing 
tliis  form  of  fracture.  Tiiere  is  lUiirked  irregularity 
to  be  felt  in  the  outline  of  the  clavicle  by  running 
tlie  finger  along  the  Bubcntaneous  surface  of  the  bone. 
Crepitus  is  usually  elicited  with  ease  by  moving  the 
shoulder  up  wards  and  downwards,  and  any  movement 
is  attended  by  severe  pain. 

The  treatiaent  of  the  fracture  between  the  two 
ligamentB  is  simple ;  nothing  requires  to  be  done  but 
to  fix  the  arm  to  the  aide  with  a  rib  roller,  and  keep 
the  limb  quiet  until  union  takes  place. 

But  in  the  fracture  external  to  the  ligaments  the 
greatest  difficulty  will  be  experienced  in  reducing  the 
fracture  and  in  maintaining  the  broken  ends  in 
position.  And  it  is  wise  to  caution  the  patient  that 
he  must  be  prepared  for  a  certain  amount  of  deformity, 
though  he  can,  at  the  same  time,  be  consoled  by  being 
assured  that  it  will  interfere  ver)-  httle,  if  at  all,  with 
the  movements  of  the  limb.  As  the  displacement  is 
due  to  a  fotution  of  the  scapula,  the  best  plan  of 
treatment  apjieara  to  be  for  the  surgeon  to  seize  the 
point  of  either  shoulder  in  hia  hands,  and,  standing  be- 
hind his  piitient,  drag  the  shoulder,  and  with  it  the 
Hcaputa,  backwiu'ds  until  reduction  is  accomplished. 
'I'iiB  Bcupula  is  then  to  be  fixed  in  this  position  by  a 
large  pad  placed  in  the  infraspinatus  fossa,  and 
strapped  tigLtly  in  position  by  a  broad  strip  of 
plaister  encircling  the  chest.  A  pad  is  to  be  placed 
ill  the  axilla,  and  the  aim  bound  to  the  side  by  a  rib 
roller. 

Fractures  or  the  stemnl  extremity  of  Ilic 
« In viclc.— Fracture  of  the  sternal  extremity  of  the 
clavicle  is  much  more  uncommon  than  the  pi-eceding. 
ll  generally   occors  during  early    life,  ajui   m^y   be 

■  Pftth.  Soo.  Trans.,  vol  lii.,  p.  161. 
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caused  by  direct  or  ifldirect  violence,  though  the 
former  is  the  more  frequent  cause.  The  displacement, 
which  resuita  is  due  to  alteration  in  position  of  the 
outer  fragment  only,  the  inner  one  remaining  in 
its  natural  place.  The  inner  extremity  of  the 
outer  fragment  is  drawn  forwards,' and  in  some  cases 
also  downwards  and  inwards  (Fig.  2C).  When  the 
displacement  is   simply  forwiirda,  Dr.  E,  W.  Smith 


believes  that  the  fracture  has  taken  place  close  to  the 
Btemo-cla vicu la r  joint,  between  the  coato-clavicular  and 
stemo-clavicular  ligamenta  ;  but  tjiat  when  the  outer 
fragment  is  displaced  downwards  and  inwards,  as  well 
as  forwards,  it  is  a  certain  indication  that  the  fracture 
has  taken  place  external  to  the  rhomboid  ligament* 

Both  forms  of  iracture,  but  especially  the  former, 
where  the  lesion  lias  occurred  close  to  the  joint,  simu- 
late dislocation.  There  is  an  abrupt  and  striking 
projection,  on  a  level  with  the  sterao- clavicular  joint. 
The  clavicular  attachment  of  the  st«TOo-maatoid  muscle 
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is  carried  forwards  with  the  bone  and  stands 
bold  relief.     The  shortening  of  the  bone,  when   com*  9 
pared  with  that  on  the  opposite  side,  and  the  preseaoA  I 
of  crepitus,  ia  sufficient  to  determine  the  true  nature  of' 
the  accident.     The  treatment  of  the  injury  is  bed 
carried    out    bj    applying  the   figure  of  8  bandag^^ 
over  the  shoulders  and  crossing  it  behind  the  back,  a 
recomniended  sometimes  for  fractures  of  the  shaft  < 
the  bone. 

Fbactdre  of  the  Scapula. 

The  Bcapnla  is  less  liable  to  fracture  tlion  any  of  1 
the  large  hones  of  the  upper  extremity.  Tida  ia  due  I 
to  several  causea ;  to  its  mobility,  to  the  support  i 
which  it  receives  from  the  thorax  and  the  elasticity 'J 
of  the  ribs,  to  the  softness  of  the  cushion  of  musclea  1 
on  which  it  ia  placed,  to  the  fragility  of  the  clavid^  • 
and  the  weakness  of  the  shoulder  joint. 

Fractures  may  occur  either  in  the  body  of  the 
bone  or  through  the  neck,  or  the  acromion  or  coracoid 
processes  may  be  broken ;  fracture  of  the  acromion 
process,  from  its  exposed  position,  being  the  most 
frequent  injury. 

Fraclures  of  the  body  of  the  bone  are  almost 
invariably   caused  by  direct   violence ;   as  when    the 
body  is  crushed  from  a  buffer  accident,  or  from  a  fall 
of  masonry,  or  it  may  be  caused  by  a  kick  from  a 
horse,  or  by  the  patient  being  run  over,  or  from  gun- 
shot   injury.*     The   infraspinatus    foasa    ia   the  part 
most  frequently  injured,  and  the  bone  may  be  simplj  , 
fissured,  or  a  star-sliaped  fi-acture  may  be  produced,  of  I 
it  may  be  extensively  comminuted,  portions  of  bonfl  1 
being  separated  and  depressed  into  the  tissues  beneatK  1 
In  other  oases,  fracture  of  the  aupraspinatus  foasa  may  1 
I   take  place,  or  we  may  have  a  fissui-e  running  from  tho   | 

•  Ooa  intvtftnoa  of  friicturE  of  the  boiij  of  the  bon 
Mtlon  Ib  lUQtad  in  tho  Journid  de  Chiruri/it,  Maj,  1845.' 
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one  fossa  to  the  other,  and   extendiiifr   through  the 
spine  (Fig.  37). 

Symptoms. — The  signs  by  which  fracture  of  the 
body  of  the  scapula  is  characterised  are  sometimes  ob- 
Bcure,  at  others  sufficientlj  well  marked.  There  is 
great  pain,  especially  upon  any  attempt  being  made  to 


I 


move  the  bone  upon  the  wall  of  the  chest.  There  is 
also  great  bruising  and  swelling,  which  comes  1 
rapidly  after  the  occurrence  of  the  injury,  Sometim 
mobility  in  the  continuity  of  the  bone  may  be  felt 
by  graaping  the  acromion  process,  so  as  to  fix  the 
bone,  and  then  seizing  the  inferior  angle  and  moving  it 
to  and  fi^) ;  and  in  this  way  also  ci-epitua  may  oc- 
casionally be  obtuined.  Sometimes  crepitus  may  be 
felt  by  placing  the  palm  of  the  hand  flat  over  the  bona 
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and  moving  the  humerus.     If  the  line  of  fracture 
crossed  the  spiae  &nd  any  displacement  taken  pi 
the  inequality  perceived  by  running  the  finger  aloi 
the  subcutaneous  crest  enables  ua  at  once  t 
the  injury. 

Treatment.— Very  little  can  be  done 
of  reducing  the  fragments,  and  the  surgeon  Till  Lava 
to  content  himself  with  manipulating  the  pieces,  as  far 
as  possible,  into  position,  and  then  keeping  the  bone 
rigidly  at  rest.  The  fracture  unites  readily,  and 
although  there  may  be  some  deformity,  it  does  not 
seem  to  interfere,  to  any  great  extent,  with  the 
oiJinary  movements  of  the  limb.  All  that  is  generally 
iieoesMury  is  to  support  the  arm  in  a  sHng,  and  then 
apply  a  rib  roller  enclosing  the  upper  arm,  and  binding 
it  to  the  chest.  Some  surgeons  have  recommended 
that  guttapercha  shields  should  be  modelled  to  the 
part,  and  maintained  in  position  by  broad  strips  of 
strapping;  others  the  application  of  a  large  pad  oveE 
the  scapula,  in  order  to  restrain  its  movements. 

Fractnre  of  the  neck  of  tlic  scapula. — Uiv- 
der  this  head  have  been  included,  by  different  authors, 
three  distinct  varieties  of  fra'iture. 

1.  Fracture  of  the  true  neck  of  the  scapula,  i.e. 
fracture  of  the  narrow,  constricted  portion  immediately 
behind  the  glenoid  cavity. 

2.  An  oblique  frm^ture  running  from  the  lower 
angle  of  the  glenoid  fossa  upwards  and  backwards  to 
the  suprascapular  notch,  through  what  is  called  the 
"  surgical  neck  of  the  bone." 

3.  Fracture  of  the  glenoid  cavity. 
With  regard  to  the  first  form  of  fracture,  throi 

the  true  neck  of  the  scnpnlo,  it  is  exceedin^y^' 
doubtful  whether  such  an  accident  ever  occurs;  no  case, 
as  far  aa  I  am  aware,  ever  having  been  published  in 
which  the  nature  of  the  injury  was  verified  by  di»- 
iBotion.     Tiie  nearest  approach  to  this  form  of  injury 


the 
oHrlr'^" 
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is  a  cftse  recorded  by  Spence  and  Steel,  in.  which  tlie 
"  fracture  was  found  to  pass  obliquely  from  below, 
upwards  and  forwards,  commencing  about  half  an 
inch  behind  the  ongin  of  the  long  head  of  the  triceps, 
and  separating  the  neot  and  fouf-fifths  of  the  lower 
part  of  the  glenoid  cavity."  *  This  case,  however, 
cannot  be  regarded  aa  a  true  fracture  through  the 
neck,  but  ought  rather  to  be  placed  in  the  third  group 
of  cases,  as  one  of  fracture  of  a  portion  of  the  glenoid 
cavity.  Mr.  Skey  also  records  a  case,  in  which  ha 
believed  that  the  glenoid  cavity  was  separated  from 
the  rest  of  the  scapula,  "  either  in  a  large  proportion  or 
absolutely."'!'  And  Dr.  Lotzbeck  mentions  another 
case,  in  which  he  was  of  opinion  that  a  fracture  of  the 
anatomical  neck  of  the  scapula  had  taken  place.  |  But 
in  neither  of  these  last  two  cases  was  the  injury 
verified  by  the  post-mortem  examination  of  the 
patient,  as  in  neither  did  a  fatal  issue  resutt§ 

Fracture  of  the  surgical  neck  undoubtedly  does 
occur,  and  baa  been,  according  to  Hamilton,  verified 
by  dissection  in  a  case  by  I)uvemey.[|  There  is  also 
a  specimen  of  fracture  of  the  scapula  in  the  Himterian 
Museum  of  the  Eoyal  College  of  Surgeons,  in  which 
the  line  of  fracture  runs  from  the  suprascapular  notch 
to  the  axUiary  border  of  the  bone,  about  tliree- 
quarters  of  an  inch  below  the  glenoid  cavity,  so  that 
the  articular  surface,  neck,  and  coracoid  process  have 
been  separated  from  the  rewt  of  the  boue.  The  frac- 
ture  baa  united,  the  specimen  having  been  taken  from 

■  ■  Sdir^/mvh  Medical  Journal,  p.  1033 ;  1863.  "^^ 

■  t  Ijancet,  vdi.  L,  p,  3S9 ;  Itm.  ,  ^H 

■  ±  DealiAe  Slinik,  p.  420 ;  1867.  .^H 
I  f  Mr.  Weit  is  reported  to  have  exhibited  a  "  fractuie  of  tha     ^| 

uiatoiniiisl  Deck  of  the  HnpuU ''  in  a  ease  of  miiflhuiery  ancident, 
which  hftd  amaahed  the  humerus  and  alsg  the  radius  and  uliia,  at 
a  nectiag  of  the  BinuinghBin  mid  Midlimd  Briuioh  ot  tho  Britiah 
Medical  Aiaooiatiou,  but  do  SDcaunt  iaRiveu  o(  the  direationof  tha 
iraoture.— Brituli  MedicalJour/,al.  vol  ii.,  p.  Wl;  1871. 
H  II  "  Fractures  and  Diilucatiuus."  p.  £07-  ^^^m 
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a    dissecting-room   aubject.     There  haa   also  been 
fi-actnre  of  the  acromion  process. 

Many  cases  have  been  recorded  where  the  injury 
has  been  diagnoaeii  during  life,  but  in  which  recovery 
haa  taken  place. 

The  fractured  portion  of  bone,  in  fracture  of  the 
surgical  neck  of  the  scapula,  is  displaced  down- 
wards, carrying  with  it  the  humerus,  and  thus  simulates 
dislocation  into  the  axilla.  There  is  flattening  of  the 
shoulder,  apparent  prominence  of  the  acromion  process, 
and  the  presence  of  a  foreign  body  in  the  axilla. 
Moreover,  the  arm  is  lengthened  and  thrown  away 
from  the  side.  The  diagnosis  may  be  made  by  the 
displacement  which  takes  place  in  the  position  of  the 
coracoid  process.  This  process  is  connected  with  the 
detached  fr^ment,  and  is,  therefore,  displaced  with  it, 
and  is  to  be  felt  under  the  skin  below  and  a  little 
internal  to  its  normal  situation.  In  a  recent  unim- 
pacted  case  crepitus  can  generally  be  elicited  by 
seizing  and  moving  this  process  backwards  and 
forwards,  or  by  fixing  the  coracoid  process  with  one 
hand  and  placing  the  other  on  the  back  of  the  scapula, 
while  the  head  of  the  humerus  is  pushed  outward  and 
rotated.*  There  is  inci*eased  mobility,  especiallyif  an 
examination  be  made  under  an  antesthetic;  and, 
according  to  Dr.  Lotzbeck,  symptoms  of  pre^ure  on 
the  brachial  plexus,  so  common  in  dislocation,  are 
never  present  in  this  fracture.  The  displaced  frag- 
ment can  generally  be  reduced  with  ease,  but  th« 
deformity  recurs  as  soon  as  the  force  employed  foi'  it« 
reduction  is  removed. 

The  treatment  of  this  injury  consists  in  placing 

"  Dr.  Lotzbeck  of  Munieh,  in  the  Devtiche  Klinik,  p.  420, 1867, 
eivea  a  curefui  rlfami  of  all  the  cases  af  this  injmy  which  he  hns 
been  able  to  colleat.  Ho  stutas  that  orepitus  hus  been  deBcribed  in 
nil  the  rfcorded  laaea  but  one.  An  abstraot  of  this  paper  la  givBii 
in  the  New  S;ilenham  Societf'a  "Biennial  Retrospect"  for  1867-6^ 
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the  patient  under  chloroform  or  ether,  and  reducing 
the  fracture.  While  the  parte  are  held  in  ])03ition 
by  an  assiat-ant,  a  wedge-shaped  pad  is  to  he  placed  la 
the  axilla,  and  a  large  shield  of  guttapercha  mould(!d 
to  the  shoulder,  covering  the  pectoral  and  scapnlar 
regions,  and  extending  down  the  arm  as  far  as  the 
elbow.  This  is  to  be  firmly  bandaged  in  jjosition,  care 
being  taken  to  cany  the  bandage  under  the  point  of 
the  elbow  and  over  the  opposite  shoulder,  so  as  to 
prevent  the  weight  of  the  arm  dn^ging  the  fragment 
downwards.  The  fracture  generally  unitea  rapidly  in 
about  five  to  seven  weeks. 

Fracture  of  the  glenoid  cavftf  ia  not  an  uncom- 
mon accident,  and  is  occasionally  complicated  with  dis- 
location.* According  to  Mr.  Skey,  it  is  the  result  of 
falls  or  blows  on  the  shoulder,  with  the  arm  parallel  to 
tjie  body-t  The  injury  is  to  be  diagnosed  principally 
by  negative  signs.  By  the  absence  of  any  Byniptoms 
of  fracture  of  the  clavicle  or  of  the  acromion,  spine,  or 
coracoid  process  of  the  scapula,  or  of  the  head  of  the 
humerus,  and  by  the  presence  of  well-marked  crepitus, 
especially  marked  by  raising  the  arm  at  right  angles  to 
the  body  and  pressing  the  head  of  the  humerus  against 
the  glenoid  cavity.  If  the  bone  is  now  rotated 
crepitus  will  be  easily  detected;  whereas,  if  the  arm  is 
allowed  to  remain  by  the  side,  and  no  pressure  of  the 
head  of  the  bone  against  the  socket  is  made,  the  arm 
will  rotate  freely,  and  perhaps  without  crepitation.  The 
only  treatment  necessary  in  these  cases  is  to  keep  the 
arm  quiet  by  the  side  by  means  of  a  rib  roller  applied 
around  the  chest  and  arm. 

Fractnre  of  the  acromion, — The  acromion 
process  of  the  scapula  is  more  frequently  broken  thim 
any  other    part    of    the    bone.     This  ia  due  to  its 

•A  Rood  illnatratiDD  b  givBQ  in  HamiUon'i  "Ftaotmroi  and 
DiilooatioiiB,"  Fig.  55,  p.  307. 
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prommect  and  exposed  position,  so  thftt  it  is  in 
liable  to  receive  tlie  force  of  blows  or  falls  than  other 
parts    of    the    bone.       Hamilton,    however,    be 
that  it  is  not  so  commonlj  broken  as  is  supposed,  and  i 
that  many  recorded  caaes  of  fracture  with  ligamentoM 
union  are  really  instanoes  of  delayed  union  of  then  1 
epiphysis  to  the  i-emainder  of  the  bone.     He 
tiona  a  specimen  taken  from  an  individual,  at  least).  J 
foiiy  yeare  of  age,  in  which  the  acromion  was  fully   ' 
formed,   but  had  no   bony   union  with   the  scapula 
iteelf* 

The  fracture  is  always  produced  by  direct  vio- 
lence, and  may  be  transverse  (Malgaigne)  or  oblique 
(Nelaton),  or  the  extreme  tip  may  be  broken  off,  TI19 
symptoms  by  which  it  is  recognised  are  well  marked;  . 
there  is  pain,  and  inability  to  raise  the  arm  from  th« 
side;  there  is  dropping  of  the  point  of  the  ahoulder, 
and  a  peculiar  flattened  and  sunken  appearanca  On 
running  the  iinger  along  the  subcutaneous  surface  an 
abrupt  drop  will  be  felt,  and  will  mark  the  seat  of 
fracture.  Upon  moving  the  shoulder,  increased 
mobility  and  crepitus  will  be  detected.  It  will  be 
noted  also  that  the  deformity  disappears  upon  raising  J 
the  eli)ow,  and  quickly  returns  when  the  arm  ia 
left  unsupported. 

It  is  commonly  said  that  the  fracture  unites  by    ! 
fibrous  tissue,  and  that  true  bony  union  is  rare;  tiu8 
was  believed  by  Sir  Astley  Cooper  to  be  due  to  the 
difficulty  that  there  is  in  keeping  the  parts  quiet 
The  union,  whether  bony  or  ligamentous,  often  takes 
place  with,  a  certain  amount  of  deformity,  but  thia  J 
does  not  appear  to  interfere  with  the  movements  of 
the  arm.    Many  surgeons  believe  Uiat  cases  of  chronio 
rheumatic  arthritis  have  been  mifftakeu  for  old  frao-    | 
tures ;  and  Dr.  E.  Adams  has  pointed  out  that  in  casea 
of  chronic  rheumatic  arthritis  of  the  shoulder  joint  a 
'  "Fmcturee  uid  DblucntionB,"  p.  308. 
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diaimion  of  the  epiphysis  from  the  rest  of  the  bone 
occa^onaUy  takes  place.* 

The  treatioeat  consiats  in  Btipporting  the  elbow, 
ftnd  by  this  means  pressing  the  Lead  of  the  humerua 
against  the  acromion,  and  thua,  as  Sir  Astley  Cooper 
Bays,  making  it  act  a.B  "the  splint  which  is  employed 
to  keep  the  acromion  in  its  natural  position."  This  is 
best  done  by  placing  a  large  soft  pad  between  the 
elbow  and  the  wall  of  the  cheat,  and  then  bandaging 
the  arm  to  the  chest,  carrying  the  bandage  under  the 
elbow  and  over  the  opposite  shoulder,  so  as  to  raise  it 
It  is  necessary  to  place  a  pad  in  the  position  indicated* 
for  if  the  elbow  is  bandaged  too  closely  to  the  aid^ 
the  head  of  the  humerus  is  thrown  outwards  and  tha 
fragments  separated. 

Fracture  of  .the  coracoid  process. — The- 
ooracoid  process  is  very  rarely  broken  off  as  an 
uncomplicated  injury.  In  moat  cases  where  it  has 
been  broken,  it  has  been  the  result  of  very  severe 
violence,  and  has  been  accompanied  by  fracture  of 
Bome  other  part  of  the  acapnia,  or  else  it  has  been 
broken  by  the  dislocated  head  of  the  humerus  striking 
against  it.t  There  can  be  no  doubt,  however,  that  this 
accident  does  occasionally  occur.  Mr.  Hulke  states 
that  two  instances  have  fallen  under  his  notice,  the  frac- 
ture having  been  caused,  in  both  instances,  by  a  fall 
forward  from  a  slight  height.  X  It  is  usually  produced 
by  a  direct  blow,  as  in  a  case  given  by  Hamilton,  ift 
which  a  gentleman  was  struck  by  a  boai*d,  which  fell 
edgewise  upon  his  shoulder.  In  the  Lancet,  however, 
there  is  recorded  a  case  by  Dr.  Edwai-d  Hulme,  surgeon 
to  the  Dunedin  Hospital,  in  which  the  coracoid  process 
was  said  to  have  been  fractured  by  muscular  aGtion.§ 


1 
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"  Chronio  liheumatiD  ArthritiB,"  p.  102. 

Onaea  of  this  are  reoorded  by  titouth,  Holmes,  and  Hustey, 

"Syrtem  of  Surgery,"  vol.  i.,  p.  So'X 

La,^,yoi.u.,  p.  Til;  Ilia. 
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If  the  fractured  bone  is  completely  severed  frtHB 
its  conneotiona,  it  would  obviously  be  drawn  downward* 
and  inwards  by  the  three  muaelea  attached  to  it,  the 
biceps,  coraco-brachialis,  and  pectoralis  minor.  Bn* 
in  the  recorded  cases  there  appears,  as  a  rule,  to  hare 
been  little  displacement.  This  is  due,  no  doubt,  to 
the  fact  that  the  strong  coraco-olavicular  ligament  has 
remained  wholly  or  partially  intact,  and  has  kept  the 
separated  fragment  from  displacement  The  aymptomi 
which  have  been  relied  u]>on  in  diagnosing  this  injury 
are  crepitus  and  increased  mobility  of  the  process, 
easily  to  be  discovered  by  manipulation.  There  is  no 
deformity  about  the  shoulder,  but,  in  some  cases, 
impairment  in  the  movements  of  the  arm.  The  treat- 
ment consists  in  flexing  the  fore-arm  on  the  arm,  and 
bandaging  the  latter  to  the  waU  of  the  chest,  with  tha 
elbow  advanced  to  the  front  and  raised,  so  as  to  relax, 
as  far  as  possible,  the  muscles  attached  to  the  procesa 
The  arm  must  he  kept  in  this  position  for  a  montib 
The  union  ia  frequently  fibrous.* 

Fkactdre  op  the  Humerus. 

For  convenience  of  description,  it  is  customary  to 
divide  fractures  of  the  humerus  into  {a)  fractures  of 
the  upper  end  ;  (b)  fractiircs  of  the  shaft ;  and  (c) 
fractures  of  the  lower  end  of  the  bone. 

A.  Fractares  of  Ibe  apper  end  of  the 
humems. — The  diflerent  varieties  of  fa-acture  of  tha 
upper  end  of  the  humerus  may  be  classified  as  follows ; 
(a)  Fracture  of  the  anatomical  neck.  (6)  Fracture  of 
the  surgical  neck,  (c)  Longitudinal  or  obUque  frao- 
ture  through  the  head  of  the  bone,  separating  the 
greater  tuberosity,  or  this  process  and  a  part  of  the 
articular  surface,  {t^  I'l-acture  through  the  epiphysial 
cartihige. 

Fraclnre  of  the  HDaiomical  neck. — In 
•  Path.  Soo.  Trans.,  toL  jnii.,  p.  155. 


i 


r 


Chap,  in.]  Nec^  of  Humerus. 

these  cases  the  line  of  fracture  is  through  the  narrov 
ajid  constricted  portion  just  external  to  the  Etrticiilar    | 
snrfaoe,  between  it  and  the  tuberosities  of  the  bona   i 
It  appears  in  some  cases  to  follow  the  line  of  attach-  j 
ment  of  the  capsular  ligament,  in  others  to  be  a  little  1 
above  ite  insertion,  and  again  in  other  cases,  as  fifn   I 
Holmes  has  justly  pointed  out,  the  line  of  fracture  ] 
runs  partly  through  that  portion  of  the  bone  estemnl 
to  the  capsule,  and  partly  through  the  joint  itself    ' 
Fractures  of  the  anatomical  neck  are  usually  classed 
as  intracapsular  fractures,  but  it  is  clear  that  only 
those  cases  where  the  line  of  fracture  lies  above  the 
insertion  of  the  capsular  ligament  can  be  properly 
denominated  as  such.      The  accident  is  a  rare   one," 
much  more  uncommon  than  fracture  of  the  surgical 
neck,  and  would  appear  to  occur  especially  in  old  Si^ 
when  the  cancellous  tissue  in  the  interior  of  the  b<nifl    | 
has  undergone  partial  absorption. 

In  most  coses  there  is  little  or  no  displacement    i 
The  capsule  remaining,  at  all  events  in  part,  attached    I 
to  the  lower  fragment,  prevents  any  groat  amount  (rf    I 
deformity.     The  upper  end  of  the  lower  fragment  may    | 
be  drawn  towards  the  inner  and  front  part  of  the  joint 
by  the  action  of  the  muscles  attached  to  the  bicipital 
ridges,  but  the  amount  of  change  in  position  is  noi 
great.     In  rare  instances  the  separate  head  of  the 
bone  undergoes  a  remarkable  alteration  in  position. 
Thus  cases  have  been  recorded  where  the  capsule  has 
been  lacerated,    and  the   head    of  the   bone   forced 
through  the  rent  into   the  axiUa;  and  Dr.   R,   W. 
Smith  mentions  a  case  where  the   upper   fragment 
turned  on  its  own  axis,  so  that  its  cartilaginous  surface 
rested  against  the  broken  surface  at  the  upper  end  of 
the  lower  fragment.     Hamilton  recorda   two   other 

*  Mr.  HatchinBcm,  thongh  admitting  the  poBsibility  of  thii 
traotiire.  donbt>  whether  a  true  iiitmoapsular  fracture  bvbi  ooouM    , 
mtd.  Tima,  and  OascUe,  vol  i.,  p.  I(5'Ji  1S6U). 
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c&Bes  where  the  same  thing  occurred.  As  there  are 
no  musclea  inserted  into  t^e  se{)arat«d  fragment  o£ 
bone,  the  diBploceineut  must  be  due  either  to  the  J 
violence  of  the  injury,  or,  as  Hamilton  believes,  to  1 
graduEtl  displacenieut,  in  consequence  of  the  mov»-  I 
inenta  of  the  pai^.*  In  a  largo  number  of  the  c 
of  fracture  of  the  anatomical  neck  of  the  humerus, 
fracture  ia  impacted,  the  upper  filament  being  driven 
into  the  lower.  The  head  of  the  bone  thus  becomes 
wedged  in  between  the  two  tuberosities,  one  or  other 
of  wiiich  are  frequently  at  the  Bume  time  broken  off. 

When  the  fi'acture  is  not  impacted,  the  head  tA  9 
the  bone  may  be  entirely  Be[)arat«d  from  all  its  sup-  1 
roundings,  and  one  would  be  inclined  to  regard  it  a 
a  foreign  body,  and  fear  that  it  would  necrose  from  1 
wont  of  blood  supply ;  and  In  some  of  our  tcjct-books  1 
on  surgery  we  are  told  that  isuch  an  accident  Tnoy  [ 
occur ;  but  that  it  is  exceedingly  rare  for  such  an  I 
occurrence  to  talte  place  is  proved  by  the  investigatiooB  I 
of  Gurlt,  who  was  unable  to  find  a  single  authenticated'  I 
case.     The  maintenance  of  the  vitaiitj  ia  probably  ' 
due  to  some  portion  of  the  capaide  remaining  attached 
to  the  head  of  the  bone.     This  is  especially  liable  to 
be  the  case  at  the  lower  part,  where  the  fibres  of  the 
ligament  are  reflected  from  this  jwint  of  attachment 
upwards    to    the   maigin  of  the   articular  cartilage 
(Ti-eves). 

The  causes  by  which  fracture  of  the  anatomical 
neck  is  produced  are  always  from  direct  violence,  such 

jeverc  falls  or  blows  on  the  shoulder. 

The   signs  of  the  injury   ai-e  not  always  very 

distinct,    and   differ  as  to    wjiether  the   fracture  is 

ipacted  or  not     In  tjio  non-impacted  fracture  there 

pain,  and  gi*eat  swelEing  and  bruising,  due  to  the 

direct  nature  of  the  injury,  about  the  shoulder.     There 

is  loss  of  motion  in  the  arm,  the  patient  being  unable 

■  "FrocturcattndDialueation3,"p.  1D3. 
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to  raise  it  i'roni  his  side.  Ttere  ia  generally  some 
slight  irregularity  about  the  shoulder,  which,  however, 
ia  BOOH  obscured  by  the  swelling,  and  the  upper  end 
of  the  lower  fragment  can  sometimes  be  felt  towards 
the  inner  aide  of  the  joint.  Crepitus  con  generally  be 
elicited,  but  not  always,  on  account  of  the  small  size 
of  the  fragment,  and  the  difficulty  of  fixing  it.  The 
diagnosis  has  often,  therefore,  to  be  arrived  at  by  a 
process  of  exclusion.  There  are  none  of  the  charac- 
teristic signs  of  any  of  the  various  fractures  about  the 
shoulder  joint,  nor  the  ordinary  signs  of  dislocation, 
and  therefore  by  a  negative  process  a  correct  diagnosis 
may  be  anived  at 

If  the  fracture  is  impacted,  there  ia  more  deformity 
about  the  joint  than  in  the  simple  fracture.  There  is 
slight  shortening,  though  this  is  so  slight  aa  occa- 
sionally to  be  scarcely  appreciable.  There  is  some 
apparent  projection  of  tlie  acromion  process,  and 
ilatteniug  of  the  shoulder  beneath,  so  that  it  has 
Bomewliat  lost  its  rounded  outline.  There  is  no 
crepitus,  unless,  as  frequently  happens,  one  or  other 
tuberosity  has  become  separated,  in  consequence  of 
the  impaction,  and  then  crepitus  is  easily  felt  by 
grasping  the  head  of  the  bone  and  rotating  the  arm. 
The  head  of  the  bone  can  be  felt  in  the  glenoid  cavity ; 
but,  according  to  Erichsen,  isnot  in  theaxisof  thelimb. 

Union  is  readily  accomplished,  sometimes  by 
ligamentous  tissue,  hut  for  the  most  part  by  bone, 
and  even  where  the  upper  fragment  has  been  rotated, 
as  in  the  cases  recorded  by  Smith  and  Hamilton,  bony 
union  has  taken  place.  As  might  naturally  be  ex- 
pected, the  reparative  process  is  chietly  accomplished 
by  the  lower  fragment.  This  portion  of  bone,  as  Sir 
Astley  Cooper  first  pointed  out,  throws  out  lai^e 
quflntities  of  caUus,  which  embraces  the  upper  frag- 
ment, and  forms  a  cup-shaped  cavity,  in  which  it  ie 
received. 
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Treatment. — An  endeavour  must  be  made  to  ^^^| 

remedy   any  displacement   of  the  lower  fragment  \if  ^^H 

placing  a  pad  in  the  axilla.      Tlie  sLouIder  and  upper  ^^H 

arm  are  then  to   be  enclosed  in  a   carefully  moulded  I 
guttapercha  a|ilint,  and  the  arm  bandaged  to  the  side. 

Should  impaction  exist,  no  attempt  must  be  made  to  . 

t        disengage   the   fragments,  but  they  must  be  allowed  ^^^J 

to  unite  in   this  position,   the   patient  being   at   the  ^^^| 

same   time  framed   that   he  must  be   prepared  for  Or  ^^^| 

certain  amount  of  deformity,   and,  aa  a  consequence^  ^^H 

impaired  movement  in  the  joint.  ^^^| 

(6)  Fracture  of  the  suTKical  neck  of  Ui«'  ^^H 

liunicms. — The  fracture  in  these  cases  takes  place  ^^^| 

at  the  upper  part  of  the  shaft,  between  the  tuberosities  ^^H 

and  the  insertions  of  the  teres  major  and  the  latissi-  | 
nius  dorei  musclea.  It  is  usually  transverse  in  direo- 
tion,  but  may  be  somewhat  oblique.  Like  the  fracture 
through  the  anatomical  neck,  it  may  be  impacted  or 
non-impacted,  but  the  impacted  fractnre,  unlike  that 
of  the  previous  injury,  consists  of  an  impaction  of  tiw 

upper  fragnient  by  the  lower ;  the  compact  tissue  of  , 

the  upper  part  of  the  shafb  of  the  bone  being  driven  ^^^ 

into  the  loose  cancellous  tissue  of  the  head.  ^^H 

Causes. — This  fracture  is  generally  caused    by  ^^^| 

direct  injury,  as  from  a  blow,  but  cases  are  recorded  ^^^| 
where  it  has  been  produced  by  indirect  force,  as  falls 
on  the  hand  or  elbow,  and  Hamilton  muntiona  one 
caae  where  it   was  produced  by  muscular  action,  ie. 

throwing  a  ball     The  displacement  which  takes  place       

is  two-fold.     The  upper  fragment  is  caiTied  outwards  ^^H 

and  i-otated  by  the  action  of  the  three  muscles  which  ^^| 

are    inserted    into    the    greater    tuberosity    of    the  ^^^L 

humerus,  the  supraapinatus,  the  infraspinatus,  and  ^M 
the  teres  minor.     The  upper  part  of  the  lower  frag- 
ment is  drawn  inwards  and  forwards  by  the  pectoralis 

major  and  teres  major,  and  upwards  by  the  biceps,  i 
tricepB,  coraco-briichialis,  and  deltoid  (Fig.  28).     But 
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this  displacement  ia  by  no  means  constiint,  eometime* 
there  ia  no  diaplacement  at  all ;  BOmeUmea  the  lowe* 
end  of  the  upper  fragment  ia  displaced  forwarda, 
Bomctimea  it  has  been  displaced  outwards  and  even 
ba^ikwards.  These  variations  probably  depend  mainly 
uiion  the  nature  and  direction  of  the  violence  and  also 
on  the  direction  of 
the  lino  of  fracture, 
and  not  upon  mus- 
cular action. 

Symplonis.  — 
The  signs  by  which 
the  ordinary  non-im- 
pacted fracture  is  re- 
cognised are  suffiai- 
ently  obvious.  There 
is  considerable  de- 
formity about  the 
shoulder,  due  to  flat- 
tening of  the  deltoid, 
but  this  flattening  ia 
very  different  from 
what  is  seen  in  dis- 
location ;  there  we 
have  a  projection  of  the  acromion,  presenting  a  promi- 
nent outline  and  a  flattening  immediately  beneath  it^ 
whereas  in  fracture  of  the  surgical  neck  there  ia  not 
the  same  abrupt  prominence  of  the  acromion,  but  the 
point  of  the  shoulder  presents  a  more  rounded  outline 
and  the  flattoning  is  some  little  distance  below.  The 
difference  will  be  at  once  appreciated  by  reference  to 
the  accompanying  figure  (Fig.  29).  There  ia  shoi-ten- 
ing  of  the  limb  to  the  extent  of  about  an  inch.  The 
head  of  the  bonn  can  be  felt  in  its  natui-al  position,  and 
will  not  be  found  to  move  when  the  arm  is  rotated.  The 
upper  end  of  the  lower  fragment  can  also  be  felt  form- 
ing an  irregular  prominence  beneath  the  great  pectoral 
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DiuEcle,  and  juBtbeloT  the  coracoid  process.  This  will 
be  felt  to  move  when  the  arm  is  rotated.  There  is 
great  mobility,  and  crepitus  is  easily  produced  when 
the  ai-m  is  extended.  The  axis  of  the  limb  is  altered 
that  the  arm  projects  from  the  side.  The  nerves 
of  the  brachial  plexus  are  often  irritated  by  the  upper 


end  of  the  lower  fragment,  and  pain  shooting  down  to 
tte  Gngera  ia  complained  of. 

In  impacted  fracture  of  the  surgical  neck  the 
symptoms  are  remarkably  obscure  and  are  almost 
entirely  of  a  negative  character.  Dr.  R.  W.  Smith 
has  wdl  summed  up  the  means  by  which  a  diagnosis 
*-  arrived  at.  "  When  a  person  falls  on  the 
iper  and  outer  part  of  the  shoulders  aiid  at  once 
the  power  of  executing  tlio  motions  natural  to 
bioulation,  when  none  of  the  characters  of 
r  of  the  ordinary  fracture  of  the  neck  of 
erUB  are  present,  and  when,  at  the  same  time 
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there  is  a  certain  d^ree  of  deformity,  which,  though 
slight,  it  is  b^  no    meona  easy  to  rem 
unusual   dUSculty  in    detecting   crepitus,    we    havs 
grounds  for  suspecting  the  existence  of  an  impacted 
fracture  of  the  neck  of  the  bone."  * 

Crepitus  is  only  to  be  obtained  with  difficulty 
by  grasping  the  head  of  the  bone  with  fir 
to  fix  it  as  completely  as  possible,  and  then  rotating 
the  elbow.  Crepitus  is  generally  to  he  produced  in 
this  way,  because,  as  Smith  has  pointed  out,  "  it  rarely 
happens  that  the  entire  exteut  of  the  lower  fragment 
Las  penetrated  the  head  of  the  bone." 

Trcatmenl. — In  order  to  successfully  overcoins 
the  displacement  in  a  fracture  of  the  surgical  neck,  it  is 
necessary  to  place  a  pad  in  the  axilla,  aud  bind  the 
arm  to  the  aide,  with  the  elbow  carried  well  forward 
across  the  chest,  by  which  tlie  inward  and  forward 
displacement  is  oTercome.  Ey  placing  the  hand  only 
in  a  sl'ng,  the  weight  of  the  elbow  drags  upon 
the  lower  fragments  and  so  overcomes  the  short- 
ening. Some  surgeons  recommend  a  pad  in  the  axilla 
and  a  guttapercha  cap  moulded  to  the  outside  of  the 
ehoulder,  but  this  plan  is  not  so  efficacious  in  over- 
coming the  displacement.  Erichsen  recommenda  a 
leather  eplint,  about  two  feet  long  by  six  inches  broad, 
bent  in  tJie  middle  to  an  acute  angle,  to  be  fitted  to  the 
axilla,  so  that  one  half  rests  upon  the  chest,  and  the 
other  on  the  inner  side  of  the  arm.  It  is  fastened  in 
this  position,  and  serves  to  correct  the  inward  dis- 
placement. The  hand  only  being  placed  in  a  sling, 
the  weight  of  the  elbow  overcomea  the  upward  dis- 
placement. 

In  both  the  intra-  and  the  extracapsular  fracture^ 
especially  the  former,  passive  motion  should  be  conj- 
menced  early,  so  as  to  prevent,  as  far  as  possible,  sti^l 
nesB  of  the  joint. 

"  Smitb  oa  "  Fracturoa  unci  Disiomtioiia,"  p,  18C, 
M— 17 
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(c)  LoDgllndinal  or  obliqae  fi-actnre 
through  the  head  of  the  hone, — Some  of  these 
oases  are  commonly  described  as  iiistaaises  of  separa- 
tion of  the  greater  tuberoaity  of  the  hiimerua,  where 
there  is  an  obliquely  longitudinal  fracture,  separating 
the  greater  tuberosity,  and  it  may  be  a  small  portion 
of  the  head  of  the  bone.  But,  in  addition  to  these, 
there  exiat  cases  in  which,  as  was  first  pointed  out  by 
Guthrie,*  there  is  a  more  or  leas  oblique  fracture, 
which  separates  the  whole  or  the  greater  part  of  the 
articular  surface  of  the  humerus,  together  with  ttie 
greater  tuberosity,  from  the  shaft  aad  lesser  tuber- 
osity. Between  these  two  extremes  we  may  hare  the 
line  of  fracture  ruaniug  in  any  direction,  and,  accord- 
ing to  its  amount  of  obliquity,  separating  a  greater 
or  less  amount  of  the  head.  Hence  it  seems  advis- 
able to  describe  all  these  cases  in  one  group.t 

The  manner  in  which  the  accident  is  caused  ap- 
pears in  moat  cases  to  be  the  same,  and  is  the  result  of 
direct  violenca  It  is  produced  by  a  fall,  with  violence, 
u(>on  the  anterior  part  of  the  shoulder  joint,  as  in  a 
fall  from  a  horse,  or  from  a  scaflbld.  Some  authors 
assert  that  the  greater  tuberosity  alone  may  be  broken 
off  by  the  violent  action  of  the  three  rotator  muscles 
inserted  into  it,  others  believe  that  it  only  occurs  as 
ft  complication  of  dislocation  of  the  shoulder  joint 
forwards. 

When  this  fracture  occurs,  the  disiilacement  is 
two-fold.  The  greater  tuberosity,  with  the  portion  of 
the  head,  of  greater  or  less  extent,  connected  with  it, 
is  drawn  upwards  and  outwards  by  the  three  external 
rotators  inserted  into  it,  the  supraspinatus,  the  infra- 
apinatua,  and  the  teres  minor.  The  upper  end  of  tlie 
lower  fragment,  consiatiog  of  the  lesser  tuberosity  and 


p.  419,  1876  i  and  also  Smith  on  "  Fractures, "  p.  17fi. 
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the  remainder  of  the  Lead,  or  it  may  be  the  whole  of 
the  head,  is  drawn  inwards  and  upwards  against  the 
anterit*  and  inner  part  of  the  capsular  ligament.  In 
this  position  it  rests  against  the  anterior  margin  of  the 
glenoid  cavity  beneath  the  coiucoid  process,  and  is,  in 
fact,  partially  dislocated.  This  displacement  is  pro- 
duced by  the  combined  action  of  the  aubscapulari^ 
the  muscles  passing  from  the  wall  of  the  chest  to  thsi  1 
upper  part  of  the  shaft  of  the  humerus  and  th*  | 
anterior  fibres  of  the  deltoid. 

SfmptoiDs. — The  deformity  produced  by  thii 
fracture  is  very  great,  especially  if  a  considerable 
portion  of  the  head  of  the  bono  has  been  separated 
with  the  greater  tuberosity.  Tha  first  thing  which 
will  strike  the  eye  is  the  greatly  increased  breadth  of 
tha  shoulder,  together  witJi  a  projection  of  the  aci'O- 
mion  process  and  a  flattening  of  the  deltoid  beneath. 

The  prominence  of  the  acromion  is  not,  however,  so 
great  as  in  dislocation,  nov  doesit  present  such  an  abrupt 
outline.  Upon  examination  of  the  shoulder  the  inv 
creased  breadth  will  be  found  to  be  due  to  the  presenoS 
of  two  bony  prominences,  with  a  deep  sulcus  or  groove 
separating  them.  One  of  these  prominences  will  bo 
found  beneath,  and  sometimes  a  little  internal  to,  the 
Goracoid  process.  This  is  the  lesser  tubercle  and  the 
portion  of  the  fractured  head  connected  with  it.  It 
may  be  recognised  by  the  fact  that  it  will  move  under 
the  fingers  if  the  arm  is  rotated.  Tlie  other  promi- 
nence will  be  felt  beneath  the  acromion  process,  on 
the  outer  side  of  the  joint  This  is  tha  greater 
tubercle  and  the  remainder  of  the  head  of  the  bone, 
which  has  been  separated  with  it.  It  will  vary  in 
size  according  to  the  direction  of  the  line  of  fracture 
and  will  not  be  found  to  move  during  rotation  of  the 
arm.  Crepitus  is  generally  distinct,  and  is  best  elicited' 
by  drawing  down  the  ai-m  and  ratatiiig  it^  while  th©_ 
outer  prominence  is  grasped  by  the  finger  and  thumb 
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of  the  opposite  hand.  The  patient  ia  unable  to  move 
his  arm  to  the  horizontal  poKition,  but  there  ia  free 
mobility  to  the  eurgeon,  especially  if  the  examination 
be  conducted  under  an  aniesthetio.  The  elbow  is 
carried  away  from  the  aide,  but  can  be  easily  approxi- 
mated to  it,  and  there  ia  a  alight  degi-ee  of  ahortcning 
in  some  caaea,  while  in  others  there  is  none. 

There  appeara  to  be  in  these  cases,  according  to 
the  obaervationa  of  Guthrie  and  Ogaton,  a  "  marked 
impoasibility  of  removing  the  deformity  by  any  means 
whatever,"  This,  Dr,  Ogaton  conjecturea,  may  be 
due  to  the  "  tendon  of  the  bicepa  ahpping  into  the 
cleft  between  the  fragmenta."  This  hypothesis  has 
never  been  verified  by  actual  diaaection. 

Treatment-^-In  consequence  of  this  inability  to 
overcome  the  displacement  entirely,  union  will  take 
place  with  a  certain  amount  of  deformity,  but  in 
spite  of  this  the  movements  of  the  arm  appear  to  be 
but  little  impeded,  and  a  useful  limb  may  generally 
be  anticipated.  The  endeavour  of  the  surgeon  mast 
be  to  approximate  as  much  as  posaible  the  broken 
fragment^  and  tliis  is  best  done  by  extending  the  arm 
from  the  trunk  and  rotating  it  outwarda.  In  order 
to  carry  out  this  treatment  the  patient  must  be  laid 
on  a  hard  flat  bed,  with  a  small  pillow  under  his  head 
only,  and  the  arm  must  be  carried  away  from  the 
aide,  so  that  the  hand  is  above  the  level  of  the 
patient's  head,  and  the  back  of  it  resting  on  the  bed. 
The  limb  muat  be  fixed  in  this  jiosition  by  aand-baga. 
The  position  is  necessarily  exceedingly  irksome  to  Wie 
patient,  and  should  be  object  to  it  an  attempt  must  be 
made,  by  means  of  a  pod  in  the  axilla  and  a  second 
one  over  the  greater  tuberosity,  to  press  the  fragments 
together  as  much  as  poasible  ;  the  joint  being  at  the 
same  time  kept  quiet  by  a  guttapercha  cap  to  the 
shoulder. 

(d)  Sepnrnlion  of   the  upper  epiphysis  of 
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Ihe  hnmernfi. — This  accident  ia  Baid  by  Boine  to  be 
of  not  unireqrient  occurreBoe.  It  has  been  well  de- 
Bcribed  by  R.  W.  Smith,  and  hoH  eccount  appears  to 
have  been  largely  adopted  in  our  test-books  and  else- 
where. It  is  geneiwUy  the  result  of  direct  violence, 
s  blows  or  falls  on  tlie  slioulder. 

Symptoms. — -The  principal  sign,  and  one  which 
t  once  strikes  the  eye,  is  the  presence  of  an  abrupt 
projection  at  the  front  of  the  joint  some  short  distance 
below  the  coracoid  process.  This  is  the  upper  end  of 
the  shaft  of  the  bone.  The  arm  is  directed  down- 
wards, outwards,  and  backwards,  but  the  elbow  can 
1  approsimated  to  the  side.  Upon  examining  the 
part,  the  head  of  the  bone  can  be  felt  in  the  glenoid 
cavity,  but  it  will  not  be  foirad  to  move  on  rotating 
the  arm.  The  pmjectioii  in  front  presenta  a,  rounded, 
smooth,  and  convex  surface,  unlike  the  irregular  shai-p 
margin  of  a  fracture,  and  will  be  felt  to  move  with 
the  movements  of  the  arm.  The  deformity  can  be 
easily  removed  by  extension,  and  at  the  same  time 
pressing  the  prominence  backwards  and  directing  the 
elbow  inwards ;  but  speedily  returns,  when  the  ex- 

lion  is  removed.  During  these  manipulations  a 
soft  form  of  crepitus  may  be  perceived,  unlike,  how- 

7,  the  ordinai'y  crepitus  produced  by  rubbing  two 
bony  surfaces  together. 

The  treatment  consists  in  endeavouring  to  main' 
tain  the  fragments  in  position  fay  means  of  pads  and 
bandages,  but  some  deformity  will  probably  remain^ 
generally,  however,  unaccompanied  by  any  serious  loaB' 
of  motion.  The  injury  unites  by  bone,  and  UKually 
without  any  difficulty. 

B.  Fractnre  of  tbe  sbafl  of  the  hniDems. 
— Piucture  of  the  Biiaft  of  the  humenia  is  a  much 

■e  common  accident  than  fracture  of  the  upper 
extremity  of  the  bone. 

Causes. — The  majority  of  cases  of  fracture  of 
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the  shaft  of  the  humerus  are  produced  \>j  direetf'i 
■violence,  aa  blows  or  kicks;  some  few  by  indireotrl 
violence,  generally  falls  on  the  point  of  the  elbow  jj 
and  a  few  also  by  muscular  contraction.  The  bone  i^-' 
also  one  which  is  commonly  broken  in  intrEt-utenHA' 
fractures,  or  from  force  applied  during  parturition. 

The  shaft  of  the  bone  may  be  broken  at  iiny  poin^ 
but  fracture  appears  to  be  more  common  in  the  low^r 
than  the  upper  half  of  the  bona  When  it  takog 
place  from  muscular  action  the  line  of  fracture  H 
generally  about  the  centre  of  the  bone,  just  belov  1^10 
insertion  of  the  deltoid  muscle.  The  fracture  i^- 
usually  somewhat  oblique,  and  generally  &om  aboT^- 
downwards  and  outwards.  It  may,  however,  take  thq- 
opposite  du'ection,  or  be  transversa  In  the  latteC 
case,  often  little  or  no  displacement  takes  place.  In  t^: 
oblique  fracture  the  alteration  in  position  is  often  very 
great,  the  one  fragment  overlapping  the  other  to  tW 
extent  of  an  inch  or  more.  The  form  of  the  displac6« 
ment  depends  in  a  great  measure  on  the  direction  oj 
the  force  which  inflicted  the  injury,  and  also  on  th«- 
du'ection  of  the  fracture.  Muscular  action  has,  how^ 
ever,  some  influence  in  determining  the  direction  c( 
the  displacement,  especially  in  fractures  occarrii^ 
above  the  insertion  of  the  deltoid  muscle.  When  th*" 
fracture  occurs  in  this  situation  the  deltoid  draws  tha 
upper  end  of  the  lower  fragment  upwards  ani" 
outwards,  so  that  it  lies  on  the  outer  side  of  the  lower 
end  of  the  upper  fragment,  which  is  di-awo  inwardd* 
by  the  pectoralis  major,  the  latissimus  dorsi,  and  thQ 
teres  major  (Fig.  30).  When  the  bone  is  broken 
immediately  below  the  insertion  of  the  deltoid,  thero 
is  less  displacement,  since  the  counteracting  forces  of 
the  muscles  passing  from  the  chest  to  the  upper  part 
of  the  shaft  of  the  liumerus  on  the  inner  side,  and  the 
ddtoid  oa  the  outer,  pretty  nearly  counterbalanra 
eofb  "'^'ir.     The  more  powerful  action  of  the  deltoid, 
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the  seat  of  injury.  Cropitua  can  also  readily  be  p 
duced,  so  that  the  nature  of  the  accident  is  at  t 
detected. 

As  a  rule  fractures  of  the  humerus  unite  readily,  r 
quiring  from  about  thirty  to  forty  days,  but  at  the  san 
time  there  is  no  boae  more  liable  to  ununited  fracturtt 

TreatmeDb — As  a  rule  the  treatment  of  fracture 
of  the  shaft  of  the  humerus  is  eufficieatly  simple. 
The  fracture  having  been  reduced,  and  the  bone 
placed  in  good  position,  four  short,  weU-padded  splints 
are  to  be  applied  to  the  limb,  and  fixed  in  position  by 
a  couple  of  broad  straps  with  buckles.  The  hand 
only  should  be  supported  by  a  sling,  so  that  the 
weight  of  the  elbow  and  lower  fragment  may  keep  up 
a  certain  amount  of  extension.  In  some  cas^,  how- 
ever, when  the  fracture  is  very  oblique,  and  there  ia 
great  shortening  from  muscular  action,  some  further 
means  is  required  to  maintain  extension  and  prevent 
deformity.  The  simplest  plan  appears  to  be  to  attach 
a  weight  to  the  elbow,  which  is  allowed  to  hang  by 
the  side,  or,  if  the  patient  be  in  the  recumbent 
position,  is  suspended  over  a  pulley.  By  this  meami 
any  amount  of  extension  may  be  made,  according  to 
the  amount  of  the  weight,  and  in  this  manner  the 
deformity  may  be  overcome. 

In  fracture  of  the  shaft  of  the  humerus  the 
muBculo-spiral  nerve  is  occasionally  injured  by  the 
broken  end  of  the  bone,  or  becomes  involved  in  the 
callus,  GO  that  partial  or  complete  paralysis  of  all  the 
parts  supplied  by  it  results. 

C.  Fracture  of  the  lo^vcr  ead  of  the 
humerns. — Fraetiii-es  of  the  lower  end  of  the 
humerua  maybe  classified  aa  follows  ;  (1)  Transversa 
fracture  above  the  condyles;  (2)  fracture  of  either 
condyle ;  (3)  fracture  between  the  condyles  into  the 
joint,  combined  with  transverse  fracture ;  (4)  separa- 
tion of  the  lower  epiphysis  of  the  humerus. 
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(1)  Transverse  fHECtnre  above  tbe  con- 
^lee. — In  these  eases  tke  fracture  occurs  in  the 
lower  part  of  the  shaft  of  tbe  humerus,  where  the 

B  is  expanded  laterally,  and  is  very  thin,  and 
is  external  to  the  joint.  It  occurs  often  in  young 
people,  but  is  not  uncom- 

[  at  any  period  of  life. 

Causes. — The  frac- 
ture is  generally  produced 
by  indirect  violence,  from 
'  U  on  the  elbow,  while 

Eirm  is  bent.  Tn  some 
few  instances  it  has  been 
caused  by  direct  violence, 
as  a  severe  blow,  or  kick 
from  a  horse.  In  one 
instance  Hamilton  traced 
it  to  a  fall  upon  the  hand. 
The  fracture  is  generally 
transverse  as  regards  its 
lateral  direction,  but  ob- 
lique in  its  flntero-poate- 

rior  direction.  The  ob-  ^- ^^*'^"^'^*^ '^'" 
liquity  generally  being 
from  above  downwards 
and  forwards ;  occasion- 
ally, however,  the  line  of 
fracture  ia  reversed,  and 

is  directed  from  above  downwards  and  backwarda 
TJpon  the  direction  of  the  fracture  depends  in  a  great 
measure  the  nature  of  the  displacement.  K  the 
fracture  runs,  as  it  ordinarily  does,  from  above  down- 
wards and  forwards,  the  lower  fragment  is  drawn. 
npwards  and  backwards  by  the  biceps  and  brachiaiia 
antieiis  in  front,  and  the  triceps  behind  (Fig.  31),  If 
the  fracture  ooeurs  in  the  opposite  direction,  the  lower 
fragment   is   drawn  upwards   and   forwards   by   the 
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action  of  the  same  three  musclea.  Under  these  cir- 
cumstances the  upper  fragment  projects  dackwards 
beneath  the  triceps  muscle. 

SymptoiDS.— The  diagnosis  of  this  fracture  is 
attended  with  a  certain  amount  of  difficulty,  for  on 
account  of  the  similarity  of  the  symptoma  to  dis- 
location of  the  bones  of  the  fore-arm  backwanla,  the 
one  injury  is  very  liable  to  be  mistaken  for  the  other ; 
while  the  great  and  rapid  swelling  which  takes  place 
obscures  to  a  considerable  extent  the  relative  position 
of  the  parts,  and  adds  to  the  difficulty.  There  is  great 
deformity  about  the  part.  The  olecranon  projects 
considerably,  and  there  is  a  flattening  or  hollow 
above  it.  In  front  of  the  joint  is  an  unnatural  pro- 
I  caused  by  the  lower  eod  of  the  upper 
The  fore-arm   is  slightly  flexed  on   the 

,  and  the  hand  pronated.  The  movements  of 
the  elbow  joint  are  considerably  impaired,  though  not, 
as  a  rule,  completely  abolished.  Flexion  is  especially 
imperfect,  on  account  of  the  pressure  of  the  lower 
end  of  the  upper  fragment  into  the  bend  of  the 
elbow,  Ci-epitus  can  generally  be  detected  by  extend- 
ing the  fore-arm,  so  as  to  bring  the  fractured  ends 
into  apposition.  The  signs  principaUy  to  be  relied 
upon  in  diagnosing  the  injury  from  dislocation  are; 
the  presence  of  crepitus  ;  the  easy  reducibility  of  the 
deformity,  and  its  speedy  recuri-ence  when  the  exten- 
sion has  been  withdi-awn ;  the  normal  relation  of  the 
internal  condyle  and  the  olecranon  process  to  each 
other;  the  prominence  of  the  lower  end  of  the  upper 
fragment  rather  above  the  level  of  the  bend  of  the 
elbow,  whereas  in  dislocation  the  lower  articular 
surface  of  the  humerus  is  below  the  level  of  the  bend 
of  the  elbow,  and  the  measurement  from  the  acromion 
process  to  the  external  condyle,  which  is  shorter  than 
on  the  opposite  side  of  the  body  in  fracture,  but  is  the 
same  in  dislocation. 
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In  the  more  uncoiamon  displacement  of  the  lower 
fragment  forwards  and  upwards  the  deformity  differs; 
there  ia  no  prominence  of  the  olecranon  process,  nor 
hollow  above  it ;  but,  instead  of  this,  the  lower  end 
of  the  upper  fragment  will  bo  felt  projecting  back- 
wards beneath  the  tendon  of  the  triceps  muscle ; 
while  iu  front  and  above  the  elbow  joint,  a  consider- 
able prominence  will  ba  plainly  perceived,  prodocoi 
by  the  upper  end  of  the  lower  fragment. 

TreBlmenl. — There  is  generally  no  difBculty 
replacing  the  fragments  hy  means  of  simple  extension. 
After  this  has  been  done,  the  arm  is  to  be  put  up  in 
an  anterior  angular  splint,  with  a  second  shorty 
straight  splint  on  the  hack  of  the  ai-m.  If  there  is 
any  difficulty  in  overcoming  the  shortening,  it  is  a 
convenient  plan  to  insert  a  small  pad  between  the 
fore-arm  and  the  splint  just  ftefoto  the  bend  of  th» 
elbow.  The  splints  are  first  to  be  aeeui'ely  fixed  to  the 
upper  arm,  and  the  fore-arm  being  then  flexed  and 
bandaged  to  the  angular  splint,  the  pad  acts 
fulcrum,  and  forces  down  the  lower  fragment. 

Some  surgeons  recommend  a  posterior  angular 
splint,  and  a  short  splint  in  front  of  the  arm,  with  a 
pad  between  the  limb  and  the  splint  to  force  back 
the  lower  end  of  the  upper  fragment  Others  again, 
recommend  an  internal  angular  splint,  the  hand 
to  be  put  up  midway  between  supination  and  pro- 
nation. 

It  must  be  rememhei'ed  that  this  fi-acture  is 
external  to  the  joint,  and,  therefore,  though  there  is  a 
tendency  for  rigidity  of  the  elbow  joint  to  take  places 
it  is  not  BO  great  as  in  those  cases  where  the  fracture 
extends  into  the  articulation.  It  must  also  be  boma 
in  mind  that  the  early  movement  of  the  elbow  joint 
is  one  of  the  causes  to  which  failure  of  union  ie 
attributed  {see  page  84) ;  it  ia  probably  better,  there- 
fore, to  delay  all  attempts  at  passive  motion  uulil 
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about  four  vecks  have  elapacid,  and  a  certain  amount 
of  consolidation  of  the  fracture  taken  place. 

3.  Fraclnre  of  tbc  condyles  are  fractures 
estending  obliquely  from  either  the  outer  or  inner 
side  of  the  lower  end  of  the  humerus,  downwards  into 
the  joint,  and  separating  either  the  outer  or  the  inner 
condyle  from  the  rest  of  the  bona  Of  these,  Sir 
Astley  Cooper,  South,  and  others,  believe  that  fracture 
of  the  internal  condyle  is  the  more  common,  while 
Malgaigne,  on  the  otlier  hand,  regards  its  occurrence 
aa  rare ;  and  if  we  believe,  with  K.  Adams,  that  these 
fractures  are  produced  by  indirect  violence,  from  fflllt 
on  tlie  hand,  it  would  seem  more  probable  for  fracture 
of  the  external  condyle  to  be  the  commoner  form  of 
injury,  since  the  force  of  the  concussion  would  be 
carried  from  the  wrist  mainly  by  the  radius  to  this 
part  of  the  bone. 

Fracture  of  the  estemal  condyler—The  line 
of  fracture  in  those  cases  extends  from  the  external 
condylar  ridge  downwards  and  inwards  into  the  joint, 
separating  the  capitellmn  from  the  rest  of  the 
articular  surface  of  the  lower  end  of  the  humerus.  It 
may,  however,  vary,  Eometiraes  passing  through  the 
oapitellum,  at  others  extending  more  internally,  and 
separating  a  part  of  the  trochlear  surface.  This 
injury,  accordnig  to  R.  Adams,  is  frequently  met 
with  in  children  from  falls  on  the  hand.  He  states 
that  the  connection  of  the  radius  with  the  ulna  in 
early  life  ia  so  loose  that  no  resistance  is  afforded  to 
the  forcible  ascent  of  the  radius,  when  a  sudden  fall 
forwards  on  the  palm  of  the  hand  occurs,  and  that  the 
impulse  carried  along  the  radius  is  transmitted  to  the 
the  capiteilum  and  outer  condyle  of  the  humerus.* 
Hamilton,  on  the  other  hand,  states  that  in  a  large  ma- 
jority of  cases  the  fracture  is  produced  by  a  direct  blow. 

The  displacement  is  seldom  great,  the  fragment 

''  CyolopaidiQ  of  Anatomy  and  Phjaiology,"  vol  i,  p.  M. 
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being  forced  slightly  upwftrds  and  outwards,  and 
inclined  generally  a  little  backwards. 

The  injury  may  be  detected  by  the  following 
symptomB  :  There  is  great  pain  and  swelling  in  the 
situation  of  the  injury,  the  swelling  sometimes  being 
BO  great  that  the  external  condyle  cannot  be  distinctly 
felt.  Pressure  upon  it  will  at  once  produce  the  sen- 
sation of  crepitus.  If  the  condyle  can  be  felt,  by 
grasping  it  with  the  finger  and  thumb,  and  moving 
it  bGutkwards  and  forwards,  crepitus  will  be  perceived, 
and  this,  together  with  the  increased  mobility  of 
the  fragment,  at  once  establishes  the  diagnosis. 

The  movements  of  the  elbow  joint  are  impaired, 
and  performed  with  pain. 

Fracture  ofthe  internal  condyle. — The  line 
of  this  fracture  usuiilly  extendfl  from  the  internal 
condylar  ridge,  downwards  and  outwards,  through  the 
olecranon  and  coronoid  fossos  to  the  middle  of  the 
trochlear  surface  of  the  humerus.  The  fracture  is 
said  to  be  always  produced  by  direct  violence.  The 
displacement  which  occurs  is  upwards  and  backwards, 
and  perhaps  a  little  inwards,  the  ulna  being  displaced 
with  it.  80  that  when  the  fore-arm  is  extended  on 
the  arm,  the  ulna  projects  behind  the  humerus  ;  when 
the  fore-arm  is  flexed  it  returns  to  its  natural  position. 
The  symptoma  by  which  the  accident  is  known  are  as 
follows  ;  The  internal  condyle  can  be  felt  to  be  dis- 
placed, and,  upon  seizing  it,  increased  mobility  and 
distinct  crepitus  are  at  once  perceived.  When  tho 
arm  is  extended,  in  addition  to  the  prominence  of  tho 
nlnn  behind,  the  lower  end  of  the  humerus  can  be  felt 
on  the  front  of  the  joint.  The  breadth  of  the  con- 
dyles is  slightly  increased,  and  the  fore-arm  is  deflected 
to  the  ulnar  side. 

In  both  these  injuries  the  fracture  extends  into 
the  joint,  and  therefore  the  lesion  is  of  a  serious 
nature,  since  it  is  always  attended  with  11 
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iiifiBinination,   and    consequent    impaii'iuent    of    tlie 
mobility  of  tlie  articulation. 

There  is  another  fracture,  first  described  by  Gran- 
ger,* affecting  the  internal  condyle,  which  does  not 
implicate  the  joint 

These  are  cases  in  which  a  small  portion  of  the  con- 
dyle is  broken  off ;  or  possibly,  as  it  generally  occurs 
in  young  persons,  in  which  the  ossitic  centre  for  tlie 
internal  condyle  is  separated  from  the  rest  of  the 
lower  epiphysis  of  the  humerus.  Granger  states  that 
this  fracture  is  always  produced  by  muscular  action, 
but  it  seems  more  probable  that  in  the  majority  of 
cases  it  is  caused  by  direct  violence.  The  displace- 
ment is  due  to  muscular  action,  the  fragment  being 
drawn  downivarda  by  the  muscles  connected  to  it 
The  slight  alteration  in  the  position  of  the  fragment, 
its  great  mobility  and  the  presence  of  crepitus,  together 
with  impairment  in  the  movements  of  the  elbow 
joint  serve  to  establish  the  dia^osis. 

Treatnient. — In  treating  these  fractures  an  . 
endeavour  must  be  made  to  restore  the  fragment  to 
its  natural  position  by  flexing  the  fore-arm  on  the  arm 
and  applying  an  angular  splint  This  may  be  supple- 
mented by  a  pad  over  the  displaced  fragment,  which 
will  help  to  keep  it  in  position.  Passive  motion  must 
be  commenced  early,  as  tliere  is  great  fear  of  perma- 
nent anchylosis.  Hamilton  recommends  that  it 
should  be  begun  within  seven  days  ;  Malgaigne  and 
Sir  Astley  Cooper,  about  the  end  of  the  third  week. 
There  can  be  no  doubt  that,  if  it  is  delayed  as 
long  as  this,  there  is  gi'eat  risk  of  permanent  rigidity 
of  the  joint ;  and,  with  care,  passive  motion  may 
be  performed  at  a  very  early  period,  in  these  cases, 
without  causing  any  alteration  in  the  position  of  the 
t. 
hurgh  Aledkal  and  SiuyicaJ  Journal,  AjitS,  1818 ;  vdL 
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3.  Prncture  between  tbe  condyles  into  Ihe 
Joint,  with  transverse  flractui-e  above  Ibe 
condyles. — Thia  is  sonietimes  termed  a  T-shaped 
fracture,  and  ia  s,  complicated  or  exaggerated  form 
of  the  preceding,  since  it  is  a  separation  of  boUi  oon- 
dylea  from  the  shaft  of  the  bone,  and  also  from  each, 
other.  It  occnra  as  the  resnlt  of  extreme  direct 
yiolenco  on  the  back  o£  the  bone,  and  is  often  the 
consequence  of  gun-shot  injuries,  the  fracture  being 
more  or  less  comminuted.  The  symptoms  are  pain, 
crepitus,  mobility,  and  increased  breadth  from  condyle 
to  condyle.  The  injury  is  a  serious  one,  being  always 
followed  by  great  inflammation  and  efiusion  into  the 
joint,  with  permanent  deformity  and  anchylosis.  The 
treatment  must  be  directed,  in  the  first  instance,  to  , 
subduing  the  inflammation.  The  arm  should  bo  kept 
perfectly  at  rest,  laid  on  a  pillow,  or  lightly  supported 
by  HJi  angular  splint,  and  irrigation  or  cold  evaporat- 
ing lotions  applied.  After  the  swelling  has  subsided, 
the  parts  must  be  manipulated  into  as  good  a  position 
as  possible,  and  put  up  in  an  angular  siilint,  in  the 
moat  favourable  position,  with  a  view  to  anchylosis, 
since  early  passive  motion  cannot  be  employed  in  these 
cases,  and  permanent  rigidity  is  likely  to  ensue. 

4.  Sepamtlon  of  tbe  epiphysis. — Under  this 
head  two  different  forms  of  injury  have  been  de- 
scribed. In  the  one,  the  articular  portion  of  the 
humerus  is  alone  separated,  the  condyles,  which  are 
ossified  by  distinct  centres,  remaining  attached  to  the 
shaft  of  the  hone ;  in  the  Other,  the  condyles,  togethtt 
with  the  inferior  articular  extremity,  are  separated 
from  the  rest  of  the  bone.  The  latter  is  the  one  which 
is  usually  believed  to  be  the  more  common,  though 
Dr,  E.  W.  Smith  believes  that  the  former  is  the  oue 
which  almost  invariably  occurs.*      The  signs  which 
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cliarticteriae  the  lesion  are  such  as  to  render  it  liable 
to  be  confounded  with  fracture  above  the  condyiea,  or 
with  dislooation  of  the  bones  of  the  fore-arm  baclc- 
■wards.  Mr.  Hutchinson  believes  that  it  is  much 
more  common  than  is  generally  supposed,  and  that  it 
ia  frequently  mistaken  for  dislocation.*  The  fore-arm 
ia  flexed,  and  the  hand  in  a  position  midw^a;  between 
supination  and  pronation.  The  olecranon  projects  pos- 
teriorly, and  there  iaaprominence  in  front  of  the  joint. 
In  the  disjunction  of  the  entire  epiphysis,  which  is 
ordinarily  described,  the  prominent  points  of  hone 
(the  condyles  above,  and  the  olecranon  and  head  of  the 
radius  below)  are  in  their  natural  relation.  In  the 
partial  disjunction  there  is  a  loss  of  the  normal  rela- 
tion between  the  olecranon  and  condyles,  and  the 
measurement  from  the  condyles  to  the  styloid  process 
of  the  radius  and  ulnn,  respectively  is  diminished,  as 
in  dislocation.  There  is  seldom  any  difficulty  ia 
reducing  the  deformity,  but  there  ia  a  great  tendency 
for  it  to  be  reproduced,  so  that  it  is  almost  impossible 
to  maintain  the  disunited  surfaces  in  apposition,  and 
union  generally  occurs  with  a  certaiu  amount  of 
deformity.  The  treatment  is  the  same  as  for  trans- 
verse fracture,  the  elbow  ia  to  he  flexed  and  fixed  on 
an  angular  splint,  with  a  short  posterior  splint.  Tlie 
motions  of  the  joint  after  union  are  often  much 
restricted  ;  but,  as  Mr.  Hutohinaon  says,  great  benefit 
will  be  obtained  in  time.  "  In  the  course  of  yeara, 
the  end  of  the  bone  will  become  remodelled,  until 
scarcely  any  trace  of  the  lesion  remains."  ■\  .^ 

Fracture  of  the  Ulna.  _  J 

The  ulna  may  be  broken  in  many  situations.  ThoB 
the  olecranon  or  the  coronoid  processes  may  be  frac- 
tured; the  abaft  of  the  bone  may  be  broken  in  any 
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part  of  its  course  ;  and  the  styloid  process  may  bo 
separated  from  the  rest  of  the  Ijone. 

Fracture  of  the  olecranon. — This  is  by  no 
means  an  uncommon  accident,  and  generally  occurs  in 
adult  life.  It  never  occurs  before  the  age  of  fifteen 
(Hulke).  The  injury  is  usually  occasioned  from  direct 
Tiolence ;  moat  commonly  from  falls  on  the  back  of 
the  elliow  while  the  fore-arm  is  bent  at  a  right 
angle.  It  is  also  Bometimes  produced  by  muscular 
action,  by  the  violent  contraction  of  the  triceps  muscle 
during  sudden  extension  of  the  arm. 

The  fracture  may  take  place  at  any  part  of  the 
process.  A  thin  shell  only  may  be  torn  off,  and  this 
is  often  the  case  in  fractures  produued  by  muscular 
action. 

The  most  common  situation,  however,  for  the  fi-ac* 
ture  is  below  the  centre  of  the  process,  at  the  point 
where  the  epiphysis  joins  the  shaft  of  the  bone. 

The  line  of  fractui'e  is  in  these  cases  for  the  most 
part  transverse,  but  in  some  insfcinces  it  has  been 
noted  to  be  oblique,  in  a  direction  from  in  front 
downwards  and  backwards,  so  that  a  portion  of  the 
posterior  border  lias  been  separated  with  the  process. 

When  the  injury  is  occasioned  by  direct  violence 
the  fracture  is  sometimes  comminuted,  and  when  the 
violence  has  been  great  it  ia  often  compound. 

The  displacement  is  sometimes  great,  owing  to  the 
action  of  the  triceps  muscle ;  but  in  other  cases  there 
may  be  none.  This  occurs  when  the  dense  fibrous 
structures  around  the  process  are  not  torn. 

Symptoms. — There  is  usually  rapid  swelling  and 
contusion,  so  that  when  the  surgeon  is  called  upon  to 
examine  the  patient,  he  will  generally  find  a  large, 
soft  tumefaction  at  the  back  of  the  joint,  which  ob- 
scures to  a  great  extent  the  olecranon  process.  On 
Imrying  his  fingers  in  this  soft  swelling  be  wili  be  able', 
to  feel  and  make  out  the  outline  of  tlio  process,  which, 
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in  MBea  where  diaplaeement  haa  occurred,  will  be 
found  to  be  considerably  above  its  normal  position, 
with  an  hiatus  or  gap  between  it  and  the  sliaft  of  the 
bone.  If  now  the  fore-ana  be  flexed  on  the  arm,  this 
gap  will  be  felt  to  be  greatly  widened,  the  process 
remaining  stationary,  and  not  following  the  move- 
ments of  the  rest  of  the  bone.  Tliere  will  be  no 
crepitus,  unless,  while  the  arm  is  extended,  the  dis- 
placed fragment  be  pushed  downwurda  against  the 
upper  end  of  the  shaft  of  the  bone.  If  no  dis|ilacement 
has  taken  place,  atid  the  fi-aattired  ends  are  in  apposi- 
tion, crepitus  is  at  once  elicited  by  grasping  the 
olecranon  with  the  finger  and  thumb,  and  mowing  it 
from  side  to  side. 

The  union  in  these  cases  generally  takes  place  by 
fibrous  tissue.  This  is  probably  due  to  the  great  diffi- 
culty that  there  is  in  keeping  the  fragmenta  in  exact 
apposition.  The  union  may,  however,  be  bony.  Though 
it  is  generally  fibrous,  patients,  as  a  rule,  recover  with 
a  useful  arm,  and  enjoy  perfect  motion.  But  it  must 
be  remembered  that  in  these  cases  the  joint  is  injured, 
at  oil  events  in  the  majority  of  cases,*  and,  therefore, 
anchylosis  is  a  frequent  resultof  this  injury.  Non-union 
of  the  fracture  is  also  not  an  uncommon  complication. 

In  an  interesting  case,  recoi-ded  by  Mr.  Jonathan 
Hutchinson,  the  olecranon  on  both  sides  of  the  body 
had  been  broken  some  time  previously,  from  direct 
violence.  On  the  right  side  there  was  no  union,  and  as 
a  consequence  a  wasted  triceps  and  a  useless  arm.  On 
the  left  side  there  was  fibrous  union  and  a  useful  arm.f 

Treatment.— When  the  olecranon  is  much  dis- 
placed, the  plan  of  treatment  originally  recommended 
by  Sir  Astley  Cooper  is  the  best  that  can  be  adopted. 

*  In  gome  coees  where  a  thio  sLell  only  hoa  been  torn  off  the 
summit  of  the  oleciDDon,  the  elbuw  joiiit  naed 
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This  cotiaista  in  laying  a  strip  of  Hot 
in  length  longitudinally  on  either  aide  of  the  fractnrofi  I 
olecrajion.  A  bandage  (wett«d,  in  order  to  prevent  ,1 
its  slipping)  is  then  to  be  applied  to  the 
diately  above  the  upper  margin 
of  the  olecranon,  and  a  second 
to  the  fore-arm.  These  hand- 
ages  ai«  to  inulude  the  strips  of 
linen.  By  now  tying  tightly 
together  the  ends  of  lie  strips, 
the  bandages  wilt  be  approxi- 
mated, and  the  upper  one  will 
force  down  the  displaced  frag- 
ment until  it  comea  in  contact 
with  the  lower.  An  anterior 
straight  splint  ia  now  to  be  ap- 
plied to  the  fore-arm  and  arm, 
BO  aa  to  keep  the  elbow  ex- 
tended (Fig.  33). 

If  there  ia  much  swelling 
it  is  better  to  defer  the  appli- 
cation of  these  bandages  for  a 
few  days  until  it  has  subsided. 

Anchylosis  is  very  liable  to 
result  from  this  injury,  and  if 
it  does  occur,  the  position  in 
which  the  arm  has  been  placed 
is  most  ntifftvourable ;  as  an- 
chylosis, with  a  straight  elhow, 
renders  the  arm  practically  "",i,^?T  J^^nT  u^  1 
useless.  At  the  same  time,  lAttS'Sir'itUorCo^Brj^T 
passive  motion  cannot  be  early 

commenced,  since  the  frequent  motion  of  flexion 
would  have  a  tendency  to  separate  the  fi-agments.  The 
plan,  therefore,  which  I  adopt,  and  which  I  helieve 
can  generally  be  undertaken  without  risk  of  separat- 
ing the  fragments  is,  at  the  end  of  three  weeks,  or 
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even  earlier,  to  place  the  patient  under  the  influence 
of  an  anesthetic,  and  with  the  thumb  firmly  pressed 
on  the  top  of  the  olecranon,  to  gently  flex  the  elbow 
joint,  and  put  it  up  on  an  angular  splint  Th«tt 
manceuvre  can  usually  be  accomplished,  if  it  be  doae^ 
with  gentleness  and  care,  without  the  slightest  separa- 
tion of  the  fragments,  consolidation  having  so  far 
taken  place  that  the  union  is  able  to  withstand  the 
strain,  and  should  anchylosis  unfortunately  result,  the 
joint  is  DOW  in  the  most  favoui-able  positi 
regards  the  future  welfare  of  the  patient. 

After  the  fracture  is  firmly  united,  passive  motit 
must  be  commenced,  and  persevered  in  for  a  considi 
able  time. 

Should  non-union  occur,  and  the  patient  thereby 
be  prevented  from  using  his  arm  in  Ins  employment, 
and  thus  he  debarred  from  gaining  his  livelihood,  the 
pieces  of  hone  should  he  wired  together.  This  mu&fr 
be  done  under  strict  antiseptic  precautions.  j 

Successful  cases  are  recorded  by  Sir  "William  l&aOi' 
Cormac  *  and  by  Sir  Joseph  Lister.f 

In  compound  fractures,  if  the  wound  is  small,  tha 
cases  should  be  treated  on  Listerian  principles.  If  the 
wound  is  large,  and  the  bone  comminuted,  probably 
primary  excision  will  yield  the  best  results.  The 
choice  lies  bet  ween  anchylosis  in  tJbo  flexed  position  and 
excision,,  and  the  results  of  the  latter  operation  are  so 
favourable,  in  Becui'ing  a  useful  limb,  that  it  would 
seem  better  to  submit  the  patient  to  the  risk  of  the 
operation,  rather  than  leave  the  joint  to  a  more  pro- 
tracted recovery,  and  the  certainty  of  anchylosis  taking 

Fracture  of  the  coronoid  process. — The 

subject  of  fracture  of  the  coronoid  process  is  one  of 
considerable  interest,  on  account  of  the  diffei-ence  of 
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opinion  whjcb  has  existed  as  to  ite  frequency.  Most 
surgeons  of  the  present  day  beUeve  that  the  accident 
is  one  o£  great  rarity,  though  that  it  doea  sometimes 
occur  as  a  comphcation  of  dislocation  of  the  bones  of 
the  fore-arm  hackwards  is  beyond  doubt.  Whether, 
however,  fracture  of  the  coronoid  process  can  occur 
as  a  simple  injury,  uncomplicated  by  dislocation  or 
fracture  elsewhere,  is  a  matter  of  extreme  doubt,  and, 
as  far  as  I  am  aware,  has  never  been  verified  by  disseo- 

Ss'inptoms. — The  aigna  which  Lave  been  most 
reliedupon  in  diagnosing  this  injui^,  when  accompanied 
by  dislocation,  ai*e  displaeement  of  the  ulna,  or  both 
bones,  backwards,  the  presence  of  crepitus,  and  the 
tendency  of  the  luxatien  to  return  after  reduction,  as 
soon  as  the  extension  haa  been  discontinued 

Sir  Astley  Cooper  states  that  in  a  ease  under  his 
care  the  ulna  projected  backwards,  whilst  the  arm  was 
extended;  but  when  the  fore-arm  was  flexed  the  de- 
formity was  removed. 

Some  Biirgeons  have  stated  that  the  fragment  was 
to  be  felt  in  front  of  the  bend  of  the  elbow,  drawn 
upwards  by  the  action  of  the  brachialis  anticus  muscle. 
In  the  majority  of  cases,  however,  probably  this  would 
not  oocur  on  account  of  the  manner  of  attachment  of 
this  muscle. 

The  aymptonia  of  the  injury,  which  have  been 
given  in  the  various  detailed  cases,  ditfer  considerably, 
and  throw  a  Iialo  of  doubt  over  many  of  them ;  more 
extended  knowledge  from  actual  observation  during 
life,  verified  by  dissection  after  death,  is  required 
before  they  can  be  spoken  of  with  any  degree  of  conli- 

TreatmeDt. — There  can  be  no  doubt  as  to  the 
appropriate  treatment  of  this  injury,  should  it  exist, 
or  should  its  existence  even  be  suspectf-d.  The  only 
muscle  which  can  have  any  influence  in  ]■' 
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altftration  in  tte  position  of  the  fragment 
brachialiaanticus,  and  probably  theanionnt  of  diapli 
mant  produced  by  tbia  muscla  is  yery  slight, 
acoounb  of  tlie  manner  in  which  it  is  inserted,  ila 
fibres  being  prolongori  on  to  the  shaft  of  the  bone.  By 
Hexing  the  fore-arm,  the  points  of  attachment  of  thia 
muscle  are  approximated,  and  the  fragmentB  brought 
into  as  near  apposition  as  possible,  should  they  have 
been  separated  to  any  great  extent.  The  arm  must, 
therefore,  be  placed  ou  a  right-angled  anterior  splint, 
and  maintained  in  this  poitition  for  about  three  weeks, 
when  passive  motion,  must  be  commenced. 

Hamilton  recomuieiids  that  the  aplint  should  be 
discontinued  at  the  end  of  seven  to  ten  days,  and  a 
certain  amount  of  motion  permitted,  believing  that  the 
future  mobility  of  the  elbow  joint  is  of  vastly  more 
importance  than  the  question  of  a  bony  or  ligamen- 
tous union  between  the  fragments.  In  moat  cases, 
whether  passive  motion  ia  adopted  early  or  late,  a 
fibrous  union  must  he  anticipated,  on  account  of  the  im- 
possibility of  completely  approximating  the  fragments, 

Fractnrc  of  the  shaft  of  the  ulna. — 
Fracture  may  occur  at  any  part  of  the  shaft  of  the 
olna,  but  usually  takes  place  about  the  middle  of  the 
bone,  or  a  little  below  it,  aiuce  this  jiart  is  more 
exposed  to  the  ]>articular  forms  of  injury  from  which 
this  fracture  arises.  It  is  also  more  common  in  the 
lower  half  of  the  bone  than  the  upper,  the  bone  being 
here  thinner  and  more  fmgile,  and  less  covered  and 
protected  by  muscles. 

CaDseSi — The  fractures  are  always  produced  by 
direct  violence,  and  are  said  to  occur  often  from 
violent  blows  in  pugilistic  encounters,  the  arm  being 
raised  to  ward  off  blows  from  the  face  and  receiving 
the  full  force  of  the  injury.  They  are  also  frequently 
caused  by  falling,  the  bone  stiiking  against  some  pro- 
minent object,  aa  the  doorstep  or  curb-stone. 
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Tho  displacement  which  takes  place  ia  mainly  due- 
lo  the  force  of  the  blow,  and  therefore  it  may  take 
jilace  in  any  direction.  But  tlie  upper  fragment  may 
be  drawn  a  little  forwai-ds  by  the  action  of  the 
bi-achialis  anticua  muscle,  while  the  lower  fragment 
is  abducted  or  carried  outwards  towards  tlie  radius 
by  the  pronator  quadratna  muscle.  There  can  be,  of 
course,  110  shortening  or  oveiiapping  of  the  fi"agDientB, 
unless  the  radius  is  also  broken  or  its  head  dis- 
located. 

On  account  of  the  superficial  position  of  its  poste- 
rior border,  fractures  of  this  bone  are  very  likely  tOi 
become  compound,  either  from  the  injury,  from  direct 
violence,  lacerating  the  superimposed  soft  structures, 
or  from  the  end  of  the  displaced  bone  penetrating 
the  skin.  According  to  Hamilton,  fracture  of  the 
ulna  is  frequently  complicated  with  dislocation  of  the 
head  of  the  radius. 

Symptoms.^  If  displacement  has  taken  place, 
the  diagnosis  of  fracture  of  the  ulna  is  comparatively 
simple,  unJesa  so  much  swelling  has  taken  place  as  to 
prevent  the  Burgeon  tracing  the  outline  of  the  bono.' 
By  carrying  the  linger  along  its  subcutaneous  border, 
the  irregularity  of  the  displaced  fragment  ia  at  once 
perceived,  and,  by  making  pressure  on  the  pro- 
miaent  point,  crepitus  is  generally  elicited.  Should, 
however,  no  displacement  have  taken  place,  we  must 
trust  for  our  diagnosis  to  the  fixed  pain  in  the 
bone,  bruising  over  it,  increased  mobility,  and  crepitus. 
Thia  latter  sign  ia  best  felt  by  placing  the  two  thumbs 
one  on  either  aide  of  the  painful  spot  and  alternately 
pressing  tlie  two  fragments ;  by  this  means  tfaa 
peculiar  grating  will  be  perceived. 

Treatment.— After  any  disiilacement  whioh 
may  exist  has  been  reduced,  the  ti'eatment  consistft 
in  applying  two  straight  splints,  one  on  the  palmar, 
the     other    on    the    doi'Miil  surface  of    the   foi'e-f 
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and  bandAging  them  in  this  position,  wlule  the  handi 
is   in   a  position    midway    between  aupinati 
pronation  and  tlie  elbow  flexed. 

The  styloid  process  of  the  ulna  may  he  knockedtt 
off  hy  direct  violence  and  may  be  conaiderably>' 
displaced  by  the  force  of  the  blow.  In  these  caseS' 
there  can  rarely  be  any  doubt  as  to  the  diagnosis,  the 
process  being  felt  considerably  displaced  from  its 
nonnal  position.  The  treatment  consists  in  gently 
manipulating  the  piece  of  bone  into  position  and 
then  encircling  the  wrist  with  a  broad  strip  of 
adhesive  strajiping  and  placing  the  hand  and  fore-arm 
on  a  splint  Care  must  be  taken  that  the  sling  in 
which  the  arm  is  placed  docs  not  press  upon  the 
fragment  ajid  reproduce  the  displacement 

FRiCTUHE    OF    THE    RaDIOH, 

Fi'acture  of  the  radius  may  take  place  at  its  head, 
neck,  shaft,  or  lower  extremity. 

Fracture    of    the    bead    ol    the    radias 

generally  occurs  in  conjunction  with  some  other 
injury,  and  may  consist  in  a  longitudinal  splitting 
through  the  head,  or  it  may  be  broken  up  into 
many  fragments.  It  appears  to  be  a 
moQ  complication  of  fracture  of  the  coronoid 
process  of  the  ulna  and  dislocation  of  both  bones 
of  the  fore-arm  backwards  at  the  elbow  joint,  from 
faUs  upon  the  palm  of  the  hand.  That  is  to  say, 
when  the  foi'ce  of  the  injury  has  been  suthcieot  to 
break  the  coronoid  process,  the  head  of  the  radius 
appears  also  to  siitt'or.  The  on!y  case  of  fracture  of  the 
head  of  the  raditis,  as  a  simple  uncomplicated  injury, 
as  far  as  I  know,  is  one  which  occurred  in  St. 
George's  Hospital,  in  a  man  who  had  fallen  from  a., 
scaffold  and  who  died  from  fracture  of  the  base  o£ 
the  skull.  After  death,  a  vertical  ant^ro-posterioB' 
fissure  was  found  running'  through  the  centre  of  ths 
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head  of  the  radius,  separating  one  half  of  the 
shaped  cavity  and  a  small  portion  of  the  shaft  from 
the  rest  of  tlie  bone.     There  was  no  other  lesion  and 
the  orbicular  ligament  was  intact 

The  sym|ttoina  by  which  the  injury  is  diagnosed 
are  loss  of  the  power  of  supination  and  pronation) 
crepitus  upon  making  these  movements,  and  possibly 
displacement  of  the  fragments,  though  unless  the  orbic- 
ular ligament  ia  also  lacerated,  this  could  not  occur. 

Fracture  of  the  Deck  of  the  radius  is  also 
an  uncommon  accident,  as  an  uncomplicated  injuty, 
and  one,  indeed,  of  which  Sir  A.atley  Cooper  doubted 
the  existence.  He  states  that  he  had  never  met  with' 
an  example  of  it,  and  "  if  instances  ever  presented 
themselves,  they  must  be  very  rare."  Even  should 
such  an  injury  occur,  on  account  of  the  large  mass  of 
muscles  by  which  the  neck  of  the  bone  is  surrounded, 
it  is  exceeding  difficult  to  arrive  at  an  accurate 
diagnosis,  especially  in  a  position  where  so  many 
fi'actures  may  occur;  as  it  is  impossible  to  exactly 
localise  the  spot  from  which  crepitus,  if  there  be 
any,  proceeds.  Thus  cases  have  been  recorded  where 
it  has  been  believed  that  this  injury  has  taken  placa, 
and  further  investigation,  or  it  may  be  the  examina» 
tion  of  the  part  after  death,  have  proved  that  the 
diagnosis  was  wrong. 

Should  fracture  of  the  neck  of  the  radius  ocear 
the  biceps  would  draw  the  lower  fragment  upward* 
and  forwards.  Thus  we  should  expect  to  find  a  bony 
projection  at  the  front  of  the  elbow  joint  In  addition 
to  the  projection  at  the  front  of  the  joint,  the  fore-arm 
is  pronated,  all  power  of  pronation  and  supination  ia 
lost,  and  crepitus  is  perceived  by  lijting  the  head  of  the 
radius  and  alternately  supinating  and  pronating  thft 

The  treatment  consists  in  relaxing  the  bioep*' 
muscle  by  flexing  the  fore-arm  on  the  arm  and  putting 
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tlie  limb  on  an  angular  splint.  If  thefe  is  much 
forward  displacement  of  the  lower  fragment,  it  may 
be  corrected  by  a,  pad  placed  over  the  prominent 
bone,  between  the  limb  and  the  splint.  In  these  cases 
care  must  be  taken  in  commencing  passive  motion, 
lest  the  biceps,  no  doubt  shortened  by  the  flexed 
position  in  which  the  fore-arm  has  been  maintained, 
should  puU  on  tlie  lower  fragment  and  thus  displace 
the  bones  before  they  have  become  firmly  con- 
solidated. 

Fractures  of  the  «taaft  of  the  radius. — 
Next  to  the  clavicle,  the  radius  is  more  frequently 
broken  than  any  other  bone  in  the  body  ;  a  larga 
proportion  of  these  cases  are,  however,  fractures  of  the 
lower  end  ;  still,  the  shaft  of  the  bone,  on  account  of 
its  exposed  situation  on  the  outer  side  of  the  fore-arm, 
and  since  it  receives  more  or  less  entirely  all  shocks 
ti-ansmitted  from  the  hand,  is  very  liable  to  be  broken. 
Thus  fractures  of  the  shaft  of  the  radius  may  be 
produced  either  by  direct  or  indirect  violence,  t.e. 
falls  on  the  hand.  Though  in  this  latter  form  of 
injury,  fracture  of  the  lower  end  is  more  likely  to 
occur  than  fracture  of  the  shaft,  nevertheless  the 
latter  injury  does  undoubtedly  occur. 

The  fracture  may  take  place  at  any  part  of  the 
shaft  of  the  bone,  but  for  convenience  of  description  it 
is  advisable  to  consider  them  ;  (l)aB  fractures  occurring 
above  the  attachment  of  the  pronator  radii  teres,  and 
(2)  below  the  attachment  of  this  muaolo.  When  the 
fracture  is  in  the  former  situation,  above  the  insertion 
of  the  pronator  radii  teres  and  below  the  insertion  of 
the  biceps,  the  upper  fragment  is  acted  on  by  this  latter 
muscle  and  the  supinator  brevia,  and  is  thus  fully 
Rupinated  and  at  the  same  time  drawn  forwards  and 
flexed  at  the  elbow  joint  by  the  biceps  ;  at  the  same 
time  the  lower  fi-agment  is  in  a  state  of  extreme 
pronation  and  drawn  inwards  towards  the  ulna  by  the 
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two  pronators.  Thus  an  extreme  displacement,  not 
producing  any  great  deformity,  takes  place ;  the 
upper  fragment  being  in  a  condition  of  supination, 
the  lower  of  pronation.  If  such  a  fracture  ia  put  up 
in  the  orduiary  position,  midway  between  Rupiuation 
and  pronation,  it  will  at  once  be  seen  that  a  very 
serious  evil  will  result,  the  fra.cture  will  unite  witli 
the  upper  fragment  fully  supinated  and  the  lower 
one  in  the  mid-position  and  thus  a  union  will  take 
place  which  must  afl'ect  the  movements  of  the  hand. 
The  patient  recovers  with  great  loaa  of  the  power  of 
supination,  so  that  he  is  obliged  to  effect  this  motion 
by  an  awkward  rotation  of  the  shoulder. 

When  the  fractiire  is  below  the  insertion  of  the 
pronator  radii  teres,  there  ia  not  the  same  amount  of 
evil  to  contend  with  ;  the  action  of  the  biceps  and 
supinator  brevis  as  supinators  is  neutralised  by  the 
pronator  radii  teres,  which  ia  also  in  these  cases  con- 
nected with  the  upper  fragment,  so  that  this  portion 
of  the  bone  is  generally  maintained  in  a  position 
midway  between  pronation  and  supination.  The  lower 
fragment  ia  also  not  bo  strongly  pronated,  since  there 
is  only  one  muscle,  the  pronator  quadratus,  to  act  upon 
it,  and  the  action  of  the  muscle  is  neutralised,  though 
perhaps  feebly,  by  the  supinator  longus.  The  dis- 
placement which  occurs  is  that  the  upper  fragment  is 
drawn  forwards  by  the  biceps  and  pronator  radii  teres 
and  towards  the  ulna  by  the  latter  muscle ;  while 
the  lower  fragment  is  drawn  inwards  towards  the 
ulna  by  the  pronator  quadratus,  assisted  by  the  action 
of  the  supinator  longus,  which,  by  puUing  on  the 
styloid  process,  tilts  the  upper  end  of  the  fragment 
inwards  (Fig.  33).  It  is  in  these  cases  that  we  have 
to  guard  against  union  of  the  broken  ends  to  the  ulna 
by  callus  thrown  out  across  the  interosseous  space. 

Symptoms.— The  diagnosis  of  these  fractures  ia 
not  usu^iJly  attended  with  any  difficulty.     There  is 
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fixed  pain  in  the  part,  increased  mobility,  Iobb  o£ 
power  of  rotation,  and  crepitus.  The  latter  is  best 
elicited  by  fixing  the  head  of  the  bone  with  the 
thumb  and  rotating  the  hand,  or  by  alternately 
pressing  the  fragments  with  the  fingers  placed  on 
either  side  of  the  point  of  the  suspected  fracture. 

Treatment.— "When  the  fracture  is  situated 
above  the  inseiiaon  of  the  pronator  radii  teres,  in  order 
to  secure  the  proper  position  of  the  fragments  it 
o  put  the  fore-arm  up  in  a  condition  of 
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supination,  so  that  the  two  fragments  may  unite  in 
their  proper  axis,  as  first  suggested  by  JjOiisdale.  The 
only  manner  in  which  this  can  he  effectiyely  aceom- 
plished  is  by  confining  the  patient  to  bed,  with  the 
arm  extended  and  resting  on  a  pillow,  when  the  hand 
rests  easily  on  its  back.  Few  patiflnts,  however,  will 
consent  to  this  plan  of  treatment  for  what  they  regard 
as  so  trivial  an  injury  as  fracture  of  one  of  the  "  small 
bones  of  the  arm,"  The  matter  ought,  however,  to 
be  fairly  laid  before  them,  and  they  ought  to  be  warned 
that  if  they  do  not  adopt  this  plan  of  treatment  it  is 
at  the  risk  of  the  loss  of  some  of  the  movements  of 
the  hand.      The  alternative  plan  of  treatment  cousiata 
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in  applying  a  posterior  angular  splint  to  tlie  arm  and 
fore-ami,  while  the  hand  is  in  a  state  of  supination, 
and  fixing  the  fore-arm  and  splint  to  the  side  of  the 
body  so  that  the  elbow  projects  a  little  behind,  and 
the  hand,  with  the  palm  uppermost,  in  fvont  of  the 
trunk.  This  position  is  also  irksome  and  inconvenient 
to  the  patient,  but  seems  to  be  preferable  to  adopting 
the  usual  plan  of  laying  the  fore-arm  across  the  chest 
and  permitting  a  certain  amount  of  pronation  ;  though 
it  is  just  to  state  that  some  surgeons  consider  "  that 
it  answers  well  for  all  ordinary  cases."  *  Mr.  Callender 
says  that  the  requisite  position  may  be  "  easily 
maintained  by  the  use  of  oi*dinai7  side  splinta  provided 
with  firm  angular  pads,  the  angle  of  each  pad  being 
adapted  to  fix  the  distal  end  of  the  radius  into  the 
requisite  position.! 

When  the  fractui-c  is  situated  below  the  inser- 
tion of  the  pronB,ter  radii  teres,  the  position  midway 
between  pronation  and  supination,  which  is  most 
agreeable  to  the  patient,  may  be  adopted.  Two  short 
side  spKnts,  one  on  the  palmar,  the  other  on  the 
dorsal  aspect,  are  to  be  applied,  but  as  tliere  is  a. 
tendency  for  the  broken  ends  to  fall  inwards  towards 
the  ulna,  a  pad  should  be  placed  in  the  centre  of  the 
splint,  down  the  front  of  tlia  forearm,  so  as  to  keep  tlie 
bones  apart  and  guard  against  this  evil. 

Fracture  of  the  lower  end  of  tbe  radius 
(CoHea'n  fracture). — Tiiis  fracture  is  one  of  extreme 
frequency.  In  the  tables  compiled  by  Mr.  H.  Mon-is 
in  Mr.  Hulke'a  article  in  the  "  System  of  Surgery," 
out  of  1,084  fractures  treated  at  tlie  Middlesex 
Hospital  during  ten  years,  169  were  fractures  of  the 
lower  end  of  the  radius.  Of  these,  114  occurred  in 
females  and  65  in  males. 

It  takes  place  most  frequently  in  advanced  life, 
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though    occasionally    occurring    in    tie  young,    and 
more  often  in  the  female  than  the  male. 

The  line  of  fracture  ia  generally  situated  about  an 
inch  from  the  lower  articular  surface  of  the  radius,  for 
the  moat  part  being  rather  under  thnn  over  this 
measurement  CoUes  puts  it  at  one  and  a  half  incheS; 
Smith  states  that  it  is  never  more  than  an  inch.  Gor- 
don, from  an  examination  of  twenty-seven  apeoimens, 
states  that  the  line  of  fracture  varied  posteriorly  from  J 
to  IJ  inch,  and  anteriorly  from  J  of  an  inch  to  two 

If  a  vertical  section  be  made  through  the  Iowot 
pflj-t  of  the  radius,  it  will  be  seen  that  the  compact 
tissue  of  the  eliaft  of  the  bone,  at  about  one  incli 
from  the  lower  extremity,  becomes  rapidly  thin- 
ner, to  merge  into  an  exceedingly  thin  layer  whicli 
covers  the  cancellous  tissue  of  the  expanded  end  <A 
the  lower  extremity  of  the  bone.  The  compact  tiasue, 
therefore,  at  this  point  presents  on  section  a  -wedge- 
shaped  appearance,  and  it  ia  immediately  below  this 
that  fracture  usually  takes  place.  Hei-e  the  bone  ia 
evidently  weaker  than  elsewhere,  not  only  on  account 
of  the  sudden  thinning  of  the  compact  tissue,  but  also 
because  of  the  unequal  density  of  the  compact  and 
cancellous  tissues  which  meet  at  this  point.  There  is, 
however,  a  slight  bend,  with  the  convexity  backwards, 
in  this  situation,  which  tends  to  strengthen  the  booe, 
by  giving  it  the  best  direction  for  receiving  forces 
transmitted  to  it  by  falls  upon  the  hand. 

The  fracture  is  usually  described  as  being  trans- 
verse, and,  no  doubt,  for  the  most  part  this  is  true  as 
regards  the  lateral  direction,  though  even  in  this 
direction  it  may  be  slightly  oblique.  But  in  ths 
antero- posterior  direction  I  have  in  a  considerabls 
number  of  cases  noted  a  marked  obliquity,  the  frac- 
ture passing  from  below  upwards  and  backwards. 
This  is  oppoKed  to  the  observations  of  Dr.  Gordon, 
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■  who,  from  the  measurements  quoted  above,  would 
m[jiy  that  the  obliquity  was  in  the  opposite  direction, 
)  that  the  line  of  fraeture  runs  from  the  anterior 
enrface  of  the  bone  downwards  and  backwards.  The 
in  which  the  fracture  is  produced  points 
tather  to  the  probabilities  of  the  fracture  running 
from  in  front  upwards  and  backwards,  than  in  the 
direction  suggested  by  Dr.  Gordon. 

The  displacement  which  occurs  in  tliia  fracture  ia 
three-fold.  (1)  The  lower  fragment  is  displaced  back- 
ward and  a  little  upwards.  {2)  It  ia  rotated  backwards 
through  a  segment  of  a  circle,  the  centre  of  which  ia  a 
transverse  line  drawn  through  the  upper  end  of  the 
lower  fragment,  so  that  the  inferior  articular  surface 
is  directed  backwards  as  well  as  downwards.  (3) ' 
Owing  to  the  strong  radio-nlnar  ligaments  which  con- 
fine the  inner  extremity  of  the  lower  frajTnent,  this 
portion  of  bone  also  undergoes  a  partial  rotation 
through  a  circle,  the  centre  of  which  is  the  radio-ulnar 
articulation,  and  its  radius  a  line  drawn  from  this 
point  to  the  styloid  process  of  the  radius  (Fig.  34). 

It  is  difficult  to  understand  how  this  triple  dis- 
placement can  be  produced  by  any  other  cause  than 
the  force  of  the  injuiy  driving  the  bone  into  this 
position.  The  accident  is  always  the  residt  of  falls 
upon  the  outstretched  hand;*  when  a  man  falls  in 
this  position  the  hand  is  pronated  and  extended  ;  the 
ligaments  and  tendons  at  the  front  of  the  wrist 
are  stretched,  the  elbow  is  driven  in  by  the  weight  of 
the  body  and  the  leverage  ia  exerted  on  the  bone ; 
the  palmar  surface  first,  then  the  cancellous  tissue, 
and  finally  the  dorsal  surface.     The  whole  shock  ia, 

"  Dr.  T.  Chiena  believes  that  CoUas's  fraclura  cwcun  in  oonse- 
qnence  at  talla  on  the  hand,  when  the  angle  formed  by  the  imis  of 
the  arm  and  the  ground  ie  lesBtliiui  60°,  genHrallj'abaat45''.  When 
»b  the  moment  o£  impatt  the  angle  ia  greater  than  60°,  then  the 
result  ia  a«mk1!r  s  sprain  of  the  vriat  or  dislocation  at  the  elbow 
(Edinbttrj/k  Med.  Jimyn.,  p.  1106 ;  June,  1S7J). 
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therefore,  borne  by  the  lower  end  of  the  radius,  whi 
is  broken  off,  and  then  by  a  continuance  of  the  force  ia.  J 
tlie  direction  of  the  falling  body  is  displaced  upwardi:! 
and  backwards.  In  consequence  of  the  shape  of  the.  I 
art  rf  h    radius  and  the  direction  of  tha  / 

f  rce     h       eate     tress  of  the  impulse  is  received  <»i>J 
h     po  te  ril  the  inferior  surface  of  tha  ] 


rad  th  otation  of  the  lower  fragment 

a  kw  p  od  From  the  poaition  of    the 

h  md    in  xtreme    pronation,   the   ball 

h  principally  the  force    of   the 

h     ra  edge  of   the  bone  is  trans- 

in  tted     h       hock         m    the    hall    of   the   thumb ; 

CO  d        h  fact  that  tho  inner  side  of  the 

fragm  m  re  fixed    y  the  strong  ra<Uo-ulnar  liga- 

m     ts  ca  sea    h     disp  acement  to  be  more  extensive 

h       d  jid  process,  and  occasions  the 

ta     n     f    h      rainu  nt  in  the  arc  of  a  circle,  the 
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centre  of  which  is  situated  at  the  radio-ulnar  joint,  and 
of  which  mention  has  been  made. 

Some  surgeons  believe  that  the  displacement  ia 
dne  to  muscular  action  alooe  ;  but  there  ia  one  very 
strong  argument  against  this  theory,  and  that  is,  that 
several  cases  have  been  recorded  where  the  patient  has 
fiiUen  on  the  haxk  of  his  hand,  producing  a  fracture  of 
the  lower  end  of  the  radius.  In  these  cases  the  dis- 
placement has  been  ybncarc^,  instead  of  backwards  as 

ought  to  have  been,  if  it  was  due  to  muscular 
action. 

In  this  fracture  the  displacement  is  not  sufficiently 
great  for  the  one  fragment  to  clear  the  other,  ajid, 
therefore,  the  compact  tissue  of  the  broken  end  of  the 
upper  fragment  penetrates  the  cancellous  tissue  of  the 
lower  end.  As  Callender  expresses  it,  "  The  raUiua  is 
first  broken,  then,  by  the  momt^ntary  continuance  of 
the  force  io  the  direction  of  the  falling  body  forwards 
and  outwards  the  shaft  is  driven  into  the  car|)al  end, 
burying  itsolf  chie2y  from  the  dorsal  surface  towaids 
the  palm." 

Very  different  views  have,  nevertheless,  been  taken 
of  this  matter.  Gordon  believes  that  impaction  is  im- 
possible ;  and  R  W.  Smith  that,  as  a  rule,  no  such 
penetration  with  fixation  takes  place.  Certainly  the 
examination  of  imited  specimens  of  this  fracture  would 
Beem  to  favour  the  contrary  view  ;  for,  in  most  cases, 
where  recovery  with  deformity  has  taken  place  the 
compact  tissue  on  the  posterior  surface  of  the  upper 
frar^ent  appears  to  be  embedded  in  the  cancellous 
tissue  of  the  lower  end.  Ihis  R.  W.  Smith  explains, 
by  stating  his  opinion  that  it  is  due  to  deposit  of 
new  bone  in  the  angle  between  the  two  fragments, 
and,  therefore,  on  the  outside  of  the  shaft  of  the  old 
bone,  and  "  that  it  is  impossible  to  establish  tlie  theory 
of  impaction,  unless  it  can  be  shown  to  maintain  in 
cases  of  recent  fmcture,"  This  has  been  done  by 
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Oallender,  vho  records  three  cases  of  fracture  of  ths  I 
lower  end  of  the  radius,  ia  which  the  patient  died  (tf-l 
other  injuries,  and  in  which  he  had  the  opportunity.! 
of  dissecting  the  parts  shortly  after  the  occurrence  OT  ■ 
the  accident.  In  all  three  cases  the  shaft  of  the  bona  f 
was  impacted  in  the  cancellous  tissue  of  the  lowwl 
end.*  Moreover,  the  ajmptoma  during  life,  the  i 
mobility  of  tlie  fragments,  and  the  absence  of  crepituai  J 
until  extenatun  has  liberated  the  fragments,  point  to  | 
impaction. 

It  aeeraa  to  me,  therefore,  that  it  must  be  conceded 
that,  at  ftU  events  in  the  majority  of  cases,  the  upper 
fi-agraent  ia  driven  inbo  the  lower  and  becomes  either 
impacted  and  fixed,  or  else  the  lower  extremity  of  tha 
bono  is  broken  in  two  or  more  pieces,  or  TEuiously,. 
comminuted  so  that  no  fixation  takes  place.      MoM'V 
extended  observation  and  dissection  of  recent  cases  i^M 
requii'ed  before  the  question  can  be  regarded  as  de&  1 
nitely  settled.  I 

Symptomsi— The  symptoms  of  this  injury  arftJ 
BO  marked  that  it  may  generally  be  recognised  at  a 
glance.  The  patient  will  be  noticed  to  support  the 
injuredlimb  with  the  sound  one,  the  body  being  inclined 
to  the  affected  side,  and  the  hand  maintained  in  & 
position  midway  between  supination  and  pronation. 
The  fingers  are  bent,  and  on  the  hack  of  the  wrist  is  a 
projection  which  rises  above  the  level  of  the  carpnS  J 
and  terminates  in  a  sudden  hollow.  The  pro»l 
jection  is  more  marked  on  the  radial  side  of  the  fora- 
arm.  On  the  anterior  sm'face,  corresponding  to  the 
dorsal  prominence,  is  &  well-marked  sulcus,  and  above 
it  a  projection  gi^adually  shading  off  on  the  surface 
of  the  fore-arm.  The  styloid  process  of  the  nlna 
is  remarkably  prominent,  and  the  hand  is  directed 
to  the  radial  side.  The  patient  complains  of  much 
])tun  and  the  movements  of  supination,  and  pronation 
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are  lout  There  is  usually  no  increased  mobility  of  the 
bone  and  no  crepitus,  but  after  extension  has  been 
madeand  the  deformity  reduced  both  these  rigna  become 
npparent  Whenever  preternatural  mobility  exists,  in 
the  first  instance,  it  indicates,  I  believe,  commination 
of  the  lower  fragment  and  is,  therefore,  to  be  regarded 
as  an  unfavourable  sign,  as  likely  to  complicate  the 
treatment  and  to  lead  to  a  less  favoui'able  result  than 
if  this  symptom  were  not  present 

These  fractures,  aa  a  rule,  unite  readily,  but  are 
very  liable  to  be  followed  by  a  certain  amount  of 
stiffness  and  impairment  of  motion,  even  though  the 
fragments  have  been  carefully  replaced  and  there  is 
no  deformity  remaining.  This  is  particularly  apt  to 
occur  in  old  persons,  and  ia  due  mainly  to  effusion 
taking  place  along  the  sheaths  of  the  tendons,  and  a 
matting  together  of  these  structures  and  surrounding 
tissues.  Bo  that  it  is  often  months  before  the  hand 
and  fingers  regain  their  normal  movements.  Some- 
times where  considerable  interlocking  of  the  fragments 
takes  place,  it  is  impossible  to  disengage  them,  and 
recovery  then  takes  place  with  a  permanently  stiff  and 
deformed  limb, 

Treatmcni. — Aa  regards  the  treatment  we  have 
to  consider  two  points  ;  (1)  the  restoration  of  the 
fragments  to  their  normal  state,  and  (2)  their  retention 
in  this  position. 

(I)  Aa  regards  the  reduction  of  the  fracture, 
opinions  differ  both  as  to  its  difficulties  and  its  manner 
of  accomplishment.  Some  believe  that,  at  all  events 
in  certain  cases,  the  fragments  are  so  interlocked  that 
reduction  is  impossible  and  the  deformity  is  permanent; 
others  believe  that  it  can  be  accomplished  with  ease 
and  certainty;  others,  again,  assert  that  though  re- 
duction is  easy  the  displacement  is  sure  to  i-ecur. 
Probably  the  truth  consists  in  the  fact  that  cases  differ ; 
that  in  some  the  impaction  is  so  great  that  it  will  be 
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found  impossible  to  diaengage  the  fragments,  while 
others  where  there  is  less  impaction  thia  can  be  easily 
accomplished.  When  the  lower  fragment  is  extett- 
sively  comminuted  the  deformity  may  recur  after 
reduction ;  or  it  may  be  that  the  deformity  has  not 
really  been  oyercome  but  only  appears  to  have  been  80, 
and  to  this  may  be  attributed  the  idea  that  the  der 
fonnity  has  recurred. 

The  fracture  can  generally  be  reduced  by  extensio* 
with  the  hand  supinated  and  adducted  as  much  as 
possible. 

Professor  Macleod  recommends  that  the  ulnar  side 
of  the  patient's  wrist  should  be  placed  on  the  surgeon's 
knee,  which  acts  as  a  fulcrum.  By  then  "  taking  hold 
of  the  patient's  hand  and  alternately  flexing,  extending^ 
and  drawing  it  to  the  ulnar  side,  while  the  thumb  oC 
the  surgeon's  disengaged  hand  is  made  to  press  the 
lower  fragment  directly  into  ita  place,"  reduction  is 
accomplished.  Some  authors  believe  that  the  perios- 
teum on  the  dorsal  surface  of  the  fragment  is  nntom, 
and  that  this  is  the  greatest  opponent  to  reduction. 
Shoald  any  difficulty,  therefore,  occur,  extension  should 
be  made  while  the  hand  is  in  an  hyper-estended 
position,  which  will  serve  to  relax  this  membrane. 
Others  again  teach  that  the  difficulty  in  reduction  is 
due  to  the  implication  of  the  bead  of  the  ulua  in  the 
tendon  of  the  ilexor  carpi  ulnaris  muscle  and  the 
annular  ligament,  and  that  this  must  be  remedied 
before  reduction  can  be  aocoiapliahed. 

(2)  After  the  fractured  ends  have  been  placed  iu 
apposition  any  tendency  to  a  recurrence  of  the  di»i 
placement  must  be  overcome  by  mechanical  meanft 
The  apparatus  used  are  of  various  kinds.  Nelaton'* 
pistol-shaped  splint  is  the  one  which  is  perhaps  monv 
generally  employed  than  any  other,  and  in  most  caar 
its  use  appears  to  be  followed  with  good  results,     ] 

lista  of  a  wooden  splint,  curved  so  as  to  resemble 
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I  jastol,  which  is  firmly  fixed  to  the  fore-arm  and  hand, 
J  BO  that  the  latter  is  kept  well  drawn  over  to  the  ulnar 
side,  while  a  second  short  splint  ia  applied  to  the 
opposite  surface  of  the  fore-arm.  Moat  authors  who 
have  written  on  this  subject  recommend  that  the  piatol 
splint  should  be  applied  to  the  dorsal  surface  of  the 
fore-arm ;  but  I  certainly  agree  with  the  American 
surgeons,  that  its  application  to  the  palmar  surface  is 
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more  advantageous  and  comfortable  to  the  patient,  and 
in  my  own  practice  have  always  adopted  this  plan. 

Some  surgeons  prefer  two  straight  eplinta  with 
pads  arranged  so  aa  to  press  the  lower  fragment  into 
ite  place.  By  this  means  the  hand  is  left  entirely  free, 
and  the  fore-arm  only  being  supported  in  a  sling,  the 
Land  is  adduct«il  by  its  own  weight  and  thus  makes  a 
certain  amount  of  Bxtension  on  the  lower  fragment. 
By  this  plan  also  the  fingers  can  be  exercised,  and  thus 
nuch  of  the  etiffuesa  of  the  wrist  and  fiagera  avoided. 

Dr.  Gordon  Ifelieves  that  in  Oolles's  fracture  both 
of  the  broken  ends  are  displaced  forwards,  and  that 
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tterefore  the  natural  concavity  of  the  radius  forward%B 
is  loBt.      He  has  therefore  devised  an  apparatus  witlbj 
which  he  proposes  to  remedy  this  defect.      It  conBiatfcB 
of  a  palmftr  splint  {Fig.  35  b),  to  the  anterior  surface  <rf!.  1 
whiiii  a.  conical  piece  of  wood  is  fixed,  so  that  thei  ^ 
external  border  projects  beyond  it,  this  presses  on  the    ' 
lower  end  of  the  npper  fragment  and  raises  it  j  while 
tlie  position  of  the  hand  elevates  tlie  lower  fragment. 
A  dorsal  splint  (Fig.  35  0),  more  thickly  padded  over 
the  wrist  than  the  fore-a.nn,  is  also  applied,  and  the 
splints  held  in  position  by  webbing.   The  pressure  of  the 
webbing  is  thrown  entirely  on  the  ulnar  side  of  the 
fore-arm  in  consequence  of  the  projecting  border  of  the 
anterior  splint,  and  therefore  depresses  the  prominent 
end  of  the  ulnar.* 

Carr'a   splint  has    lately   also    been    extensively 
adopted.     It  coi^ista  of  a  palmar  splint,  padded  to  fill 
up  the  convexity  of  the  radius,  with  an  oblique 
bar  attached  to  its  extremity,  on  which  the  metacaa^po-  | 
phalangeal    joints    rest  and    the  fingers    are    flexed  I 
over  it.     This  is  secured  with  a  bandage  and  a  second  ^ 
dorsal  splint  applied 

The  only  ajjparatus  which  Pilcher  recommends  is  &1I 
broad  strip  of  adhesive  p]aist«r  around  the  wrist,  and  f  \ 
sling  to  support  the  arm. 

In  the  after  treatment  passive  motion  must  I 
commenced  early.  After  about  the  twelfth  to  f 
fourteenth  day  (iie  fingera  ahould  be  freed  daily  £ 
the  splint,  flexed,  and  extended.  This  may  bQ^'l 
done  without  moving  or  interfering  in  any  way  witlv>1 
the  fracture.  And  at  a  later  period,  about  the  end  <£J\ 
the  third  week,  passive  motion  should  be  comme 
ajid  system  at  Lcnlly  carried  on  in  the  wrist  joint. 

fracture   of  the    lower   end  of  the   radius  may 
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I  occur    ^thonb    displfutement,    and    may   be    either 

■  trftnaverae   or   comminuted.      In    tliese  cases  there  is 

■  pain   )uid   helplessness,   bat  no  deformity.     Crepitus 

■  may  be  present  or  absent  Or  the  displacement 
I  may  occur  in  the  opposite  direction  to  that  which 
[  usually   takes   place  in   a    CoUes's  fracture.      This  is 

usually  produced  by  falls  on  the  dorsum  of  the  hand, 
as  was  the  case  in  an  instance  recorded  by  Mr.  Cal- 
lender,  where  the  man  fell  with  his  arms  under  hini, 
BO  that  the  hand,  bent  to  the  extreme  of  flexion,  was 
crushed  under  him.* 

SepaTBtion  of  tbe  inrcrior  epiphrsis  of 
the  radius  occasionally  occurs  in  subjects  under  the 
age  of  twenty,  and  may  be  mistaken  for  Colles'a 
fracture,  which  it  resembles  in  the  existence  of  & 
dorsal  Hwelling.t  Tho  deformity  is,  however,  very 
diflerent ;  for  in  disjunction  of  the  epiphysis  the 
displacement  ia  directly  backwards,  and  there  is  none 
of  that  rotation  which  takes  place  in  the  fracture,  ho 
that  there  is  no  appearance  of  obliquity,  and  the 
radial  border  of  the  fore-arm  does  not  present  the 
carved  outline  as  in  Colles's  fracture.  The  injury 
assumes,  therefore,  more  of  the  appearance  of  dis- 
location of  the  carpus  backwards,  but  can  be  dis- 
tinguished from  it  by  the  fact  that  the  styloid  pro- 
cesses of  the  radius  and  ulna  are  in  their  normal  relation 
to  the  bones  of  the  hand,  and  that  they  move  with 
this  part  of  the  body  when  any  motion  ia  imparted 
,     to  it. 

FrBCtnre  or  boib  bones  of  Ihe  fore-arm 

u  by  no  means  an  uncommon  injury,  and  ia  produced 

I    both  by  direct  and  indirect  violpnce.     Of  these  the 

frad;ures  from  direct  injury  are  the  more  i 

■  Bt.  Bart's  Hosp.  Reports,  voL  i.,  p.  2! 
"  Practuna,"  p.  162. 

+  Mr.  Hutciiinaoiimya:  "  It  is  not  an  ui 
oocuiB  !n  duldren,  whare  Collei'i  fiaoture  would  o 
adult" 
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When  indirect  force  is  api)Ued  to  the  £ore- 
the  radius  only  sutfura,  but  ia  some  instancea  botbi 
bouea  may  give  way.  Malgaigne  bas  recorded 
in  which  fracture  of  both  bones  appeared  to 
from  muscular  contraction  taking  place  in  a 
while  digging.  This  seem  a,  however,  to  be  aa 
isolated  c&se,  no  other  instance  of  a  simili 
having  been,  as  far  as  I  am  aware,  recorded.  I'he 
fracture  usually  takes  place  somewhere  about  tlie 
middle  of  the  shafts  of  the  bones,  but  if  it  ia  pro- 
duced by  direct  violence  it  may  occur  at  any  partj 
move  often,  however,  in  tlie  lower  than  in  the  uppOT 
half  of  the  bone,  on  account  of  the  greater  exp0GUM>| 
of  the  lower  half  to  injury,  and  the  protection  of  th^i 
upper  half  by  the  mass  of  muscles  by  which  it  ivVj 
almost  surrounded 

The  fracture  is  UBually  transverse,  but  may  b4« 
oblique,  in  which  case  there  is  more  tendeacj  t(fi 
over-riding  of  the  fragments.  The  amount  of  duM-, 
placement  ia  very  various,  both  as  regards  directioiXi 
and  amount  In  some  caaea  tJiere  may  be  tittle  or  no^ 
alteration  in  poHition ;  in  others,  eztromn  displaoe- 
ment,  with  overlap|>ing  of  the  fragments  and  great 
shortening  of  the  limb.  The  direction  of  the  displace- 
ment also  varies  much,  and  appears  to  follow  no 
deflnite  rule.  Both  fragments  may  be  displaced  so 
aa  to  form  an  obtuse  angle  with  each  other,  either 
forwards,  backwards,  or  to  one  side.  Or  the  lower 
fragments  only  may  be  displaced,  either  forwards  or 
backwards,  so  as  to  overlap  the  upper  fragments.  Or 
one  bone  only  may  be  displaced,  its  broken  ends 
being  bowed  either  towards  or  away  from  the  opposite 

Fracture  of  the  lower  end  of  the  radius  and  ulnK 
sometimes,  though   rarely,   takes  places      As  a  rul^" 
it  occurs  from  falls  on  the  hand,   and,   theiefore, 
force    of   the   blow   13    principally   subtaiued    by 
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radius,  and  a  CoIlea'B  fracture  ia  produced  ;  the  ulna 
may,  however,  give  way,  and  a  double  fracture  occur. 
It  ie  of  importance  to  ditferentiate  tliis  injury  from 
fracture  of  the  radius  alone,  as  the  displacement  is 
Bomewhat  different  The  lower  ends  of  the  upper 
fragments  are  drawn  together  by  the  pronator 
quadratua,  which  is  frequently  lacerated  by  the  enda 
of  the  bones.     The  radius  ia  thrown  into  a  state  of 


pronation  by  the  pronator  radii  teres.  At  the  same 
time  the  lower  fragment  o£  the  radius  is  drawn  up- 
Wai-da  by  the  supinator  longuB  (Fig.  36). 

Symploms.— The  diagnosis  of  this  injury  is 
usually  comparatively  simple.  There  ia  great  pain, 
and  complete  loss  of  power  in  the  limb.  Where 
^ere  is  displacement  there  is  considerable  deformity, 
»nd  perhaps  shortening.  Crepitus  is  usually  easily 
obtained,  and  this,  with  the  increased  mobility  of  the 
fragments,  is  at  once  su£B.cient  to  point  out  the 
nature  of  the  injury. 

Treatment.— If  there  is  any  displacement  it 
nmat  be  overcome  by  extension  from  the  wrist,  the 
hand  and  fingers  being  flexed  so  as  to  relax,  as  far  as 
possible,  the  muscles  ;  counter-extension  being  made 
at  the  same    time    at  the  elbow  by    an    assistant, 
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■with  the  fore-arm  lient  upon  the  arm.  Occasionally, 
the  displ^iced  fi'iigineuta  may  be  pushed  back  luto  theic 
proper  poaition  by  the  direct  pressm*  of  the  thuiab. 
of  the  aurgeon  oa  the  prominent  bone  wliile  exni 
tension  is  being  maintained,  and  eometimea  a  gentla- 
movement  of  pronation  and  aupination,  during  exten*< 
sion,  will  facilitate  the  reduction  of  the  fragments^j 
After  the  broken  ends  have  been  brought  into  piopOTi 
apposition,  they  ai-e  to  be  maintained  there  by  two 
straight  splints,  one  on  the  anterior,  tlie  other  on  the 
posterior  surface  of  the  limb.  If  the  fracture  has 
taken  place  below  the  middle  of  the  fore-ann,  that 
is  to  say,  below  the  point  of  insertion  of  the  pronator 
radii  teres  into  the  radius,  the  limb  may  be  put 
up  in  a  position  midway  between  supination  and 
pronation.  This  is  the  moat  comfortable  for  the 
patient,  and  fulfils  the  further  indication  of  keep- 
ing the  two  bones  wide  apart,  bo  that  there  is  little 
fear  of  their  becoming  united  across  the  interosseoua 
membrane.  And  owing  to  the  antagonistic  action 
of  the  pronator  radii  teres  to  the  biceps  and  supi- 
nator brevis,  tliere  is  not  any  great  amount  of 
supination  of  the  upper  fragment,  and,  therefore, 
less  chance  of  the  two  bones  uniting  in  a  condition  of 
different  degrees  of  rotation  and  of  losa  of  aome  of 
the  power  of  supination,  When,  however,  the 
fracture  has  taken  place  in  the  upper  half  of  the  bone 
the  unopposed  action  of  the  biceps  and  supinator 
brevis  strongly  act  upon  the  upper  fragment  of  the 
radius,  and  produce  a  condition  of  supination  in  this 
part  of  the  bone,  so  that  the  only  plan  by  which  a  good 
i-esult  can  he  obtained  is  by  putting  up  the  limb  with 
the  hand  aupinated,  bo  that  the  tower  fragment  ia 
i-otated  outwards  into  the  same  condition  of  supination 
as  the  upper  one.  Thisisto  be  accomplished,  aa  recom- 
mended in  fractures  of  the  radius  (page  205),  by  a 
angular  splint  on  the  front  of  the  fore- 
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In  treuting  these  fractures  care  should  be  taken  tlia^  I 
the  Eplinta  are  somewhat  wider  than  the  limb,  bo  thafe  1 
tlie  bandage  which  encircles  them  shall  not  make  any;  1^ 
lateral  pressure  on  the  bones. 

Union   usually   takes    place   in    about    thirty    to.  1 
thirty-five  days,  but  ia  occasionally  delayed,   and  in. 
Boma  instances  non-union  may  occur ;  Bometimes  in 
one  bone,  sometimes  in  both.     The  radius  ia  more 
often  the  seat  of  non-union  than  the  ulna, 

Perhaps  there  is  no  other  part  of  tbe  body  in 
■which  the  surgeon  should  be  more  alive  to  tlie 
liability  of  the  occurrence  of  gangrene  after  fracture 
than  in  the  fore-arm.  This  was  long  ago  pointed  out 
by  Eoux,  and  ia  explained  in  many  cases,  I  think,  by 
the  position  in  which  the  limb  is  placed.  It  is  well 
known  that  when  the  fore-arm  is  forcibly  flexed  on  the 
arm  tbe  circulation  ia  entirely  arrested.  A  less 
degree  of  flexion  will,  of  course,  retai'd  the  flow  of 
blood  through  the  brachial  artery  to  a  certain  extent. 
When  this  is  taken  into  account,  together  with  the 
superficial  position  of  the  two  main  arteries  of  the 
fore-arm  in  a  part  of  their  course,  and  their  liability 
to  he  compressed  by  the  pressure  of  the  splint,  it  will 
be  evident  that  the  amount  of  blood  supplied  to  the 
limb  must  be  very  considerably  reduced.  When,  now, 
there  has  been  a  severe  injury  and  a  great  eSusion  of 
blood  further  pressing  upon  the  vessels  and  retarding 
the  circulation,  it  will  be  easy  to  understand  how 
gangrene  takes  place  from  deficient  supply  of  blood 
to  the  part,  ■ 

Fracture  of  the  Carpal  Bones,  J 

5Ti6  bones  of  the  carpus,  being  jointed  together 
by  a  considerable  extent  of  surface  and  united  by 
strong  ligaments,  so  that  a  ceitain  amount  of  move- 
ment is  permitted  between  the  several  bones,  are  able 
to  withstand  a  considerable  degree  of   force,  and  are 
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little  liable  to  fracture,  except  from  extreme  violence, 
when  the  parts  are  bo  comminuted  that  ompiitatioB' 
becomes  necessary.  The  bones  are,  however,  oocaaii»« 
ally  fractured  by  severe  blows  or  falls  on  the  wriat,' 
or  by  the  passage  of  heavy  weights,  as  oart-wheela, 
over  the  part 

In  these  cases,  as  a  rule,  there  is  little  displi 
ment ;  the  fragments  are  held  in  place  by  the 
numerous  ligaments  which  pass  from  one  bone  to 
another,  and  there  are  usually  few  symptoms  beyond 
the  loss  of  movement,  pain,  swelling,  and  bruising 
which  exist,  with  possibly  crepitus.  The  treatment 
consists  in  keeping  the  hand  perfectly  quiet  on  a 
splint,  and  applying  cold  evaporating  lotions.  There 
will  in  all  probability  be  some  pei-manent  rigidity 
about  the  wriat 

FliACTUUE   OP   THE  METACARPAL   EONES. 

Fracture  of  one  or  more  of  the  metacarpal  bones  i* 
a  by  no  means  uncommon  injuiy,  resulting  for  ths 
most  part  from  direct  blows,  hut  also  occurring  in 
some  cases  from  indirect  violence,  as  blows  witln 
the  clenched  fist,  or  falls  upon  it. 

According  to  Bulke,  the  first  metacarpal  hone  ia 
the  one  moat  frequently  fractured,  and  this  is  what  ons 
would  expect  from  its  more  exposed  position  and  great«i: 
extent  of  motion.  After  this  the  second  is  most  com' 
ntonly  fractured,  then  the  fifth  and  the  fourth ;  tiie 
third  being  the  one  which  least  frequently  aufferB." 

The  fracture  is  generally  transverse,  or  slightly 
oblique,  and  is  attended  with  a  displacement  of  the 
proximal  end  of  the  distal  fragment  bactwarda,  Eo 
that  the  head  of  the  hone  projects  into  the  palm  of 
the  hand.  This  is  probably  due  to  the  natural  curve 
of  the  bone,  assisted,  it  may  be,  by  the  action  of  the 
intejtJssei  muscles. 

■  ''  Sjs!em  ot  Surgery,"  vol.  i.,  v-  ^^' 
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^1  The  symptoms  are  generally  veil  marked.     The     ^^| 

^f  irregular  outline  of  the  bone  on  the  dorsum  of  the  ^^| 
hand,  the  projection  of  the  head  in  the  palm,  with 
pain,  bruising,  and  crepitus,  are  sufficient  to  indicate 
the  nature  of  the  lesion.  The  injury  is  one  which  is 
liable  to  be  overlooked,  principally  on  account  of  the 
patient  regarding  lua  injury  aa  a  severe  bruise  only, 
and  neglecting  to  seek  advice.  There  is  rarely  any 
difficulty,  if  the  patient  is  seen  shortly  after  the  injury, 

in  overcoming   the  deformity  by  meana  of  extension. 

All  that  ia  then  necesEary  is  to  place  a  pad  in  the 
palm  of  the  hajid  so  as  to  fill  out  the  concavity  of  the 
bone,  and  apply  an  anterior  spUat.  Sir  Astloy  Cooper 
recommenda  that  the  fingers  should  be  flexed  over  a 
ball  placed  in  the  palro  of  the  hand  and  fixed  with  a 
bandage  in  this  position.  And  Malgaigne  recommends 
two  pads,  one  under  the  head  of  the  bone,  the  other 
over  the  dorsal  prominence  ;  these  are  to  be  kept  in 
their  places  by  two  broad  splints,  one  on  the  antuior, 
the  oilier  on  ^e  posterior  surface  of  the  limb. 

FRACrnRB  OF  THE  Phalasges. 

From  their  exposed  position  these  bones  are  not 
nnfrequently  broken,  and  the  fractures  are  very  often 
compound.  Simple  fracture  may  and  does,  however, 
frequently  occur,  geneially  from  direct  violence.  The 
fracture  is  in  most  cases  about  the  middle  of  the  bone, 
and  is  easily  diagnosed. 

The  treatment  consista  in  moulding  a  leather  or 
guttapercha  splint  to  the  finger  in  an  extended  posi- 
tion. The  fracture,  aa  a  rule,  unites  readily,  and  the 
splint  may  be  left  off  and  passive  motion  commenced 
at  the  end  of  the  third  week. 


CHAPTER  IV. 


TRAOTURK   OF  1 


Ikjdkies  of  the  pelvic  bones  aro  usually  severe,  and  { 
of  grave  importance  ;  not  so  much,  perhaps,  on  account  I 
of  the  danger  involved  in  the  fracture  itself,  but  of  J 
the  risk  to  life  which  arises  from  the  contents  of  the  ( 
pelvis  being  involved  in  the  mischief. 

They  may  be  conveniently  divided,  for  purposes  cS  "l 
description,    into    fractures    of    the    false    and     tmb  | 

Fractares  of  the  false  pelvis. — These  may  J 
vary  much  in  extent,  and  as  a  rule  involve  little  o 
danger.      It  occEislonally  happens  tliat  the  anterior'  ] 
superior  spine  of  the  ilium  may  be  chipped  ofi",  c 
portion  of  the  crest  may  he  broken  thivrogh,  or 
fracture  may  traverse   the  whole  length   of  the  ala  of,  I 
the  ilium,  or  this  portion  of  bone  may  be  extensively  'J 
comminuted  and  the  fragments  displaced  (Fig.  37).  J 
This  latter  fracture  is  the  result  of  some   extreme 'I 
crushing  violence,  and  may  be  complicated  with  fraO-** 
tnre  of  the  true  pelvis ;  or,  without  the  true  pelvis 
being  broken,  the  case  may  be  complicated  by  injury 
to  the  intestines  which  lie  in  the  hollow  of  the  bona* 
Fractures  of  the  false  pelvis  are  usually  produced  by 
direct  violence,  but  may  occur  -from  muscular  action. 
Severe  blows,  the  fall  of  a  heavy  weight  or  masonry 
on  the  body,  buffer  accidents,  or  being  run  over,  are 
among  the  more   common   causes  of  fracture  from 

*  Mr.  Holmes  records  a  ceud  oE  fracture,  where  tho  whole  of 
Hhe  ftBcea  were  disoharged  through  a  wound  on  tlie  outer  side  of 
the  rijht  buttouk,  preinunably  from  an  injury  to  the  c-ecum.  Th 
liatieiit  reeovereti  ("  Prinoiplos  and  PtMtiou  of  Surgery,"  p.  219). 
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direct   violence      "When    tlie    bone   is   broken  from 
I  nuiBGuKr  action  it  la  generally  one  cpf  the  spinous 


Symptome  —The     nature     of      the    injury    is 

iisually  apparent       The  patient  comflains  of  great 
m   the  part 

especially  increaa 

ed  by  putting  the 

abdominal  muscles 

into   action     by 

making  any  violent 

expiratory  effort  as 

coughing  or  sneez 

ing  There  la  usu 
I  ally  considerable 
I   swelling  and bmis 

mg  from  the  direct 

violence  which  has 

produ  ed  the  frac 

ture     Upon  preat- 

ing  with  the  hand 

against  the  crest  of 
I  the  ilium  it  wiU  bo 
I  felt    to    be    very 

movable,  and  dia-       *'    '~ 

tinct  crepitus  will         "^^Z^ 

bo   easily    elicited         t'^''^^  i 

by  seizing  the 
I  crest  and  moving 
I  it  to  and  fro.  It 
I  3b  well  not  to  carry  the  investigatioi 

some  injury  ia  inflicted  upon  the  v' 

ment  of  the  fragments ;   but  as  they  a 

connected  with  the  false  than  the  true  pelvi 

accident  is  leas  likely  to  t 
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those  of  which  mention,  will  be  made  directly.  Aa  a 
rule  there  ia  little  deformity,  and  the  fracture  unites 
readUy,  and  without  giving  rise  to  any  serioua 
delect.  All  that  is  uoccesary  is  that  the  patient 
should  he  laid  on  his  back  in  bed,  with  the  shoulders 
raised  and  a  piUow  under  his  knees,  in  order  that  the 
thighs  may  be  somewhat  flexed  on  the  pelvis  and  tlie 
muscles  relaxed.  Some  surgeons  recommend  that  the 
lower  part  of  the  abdomen  should  be  swathed  in  a 
rib  roller  or  flannel  bandiige.  But  such  treatment  ia 
unnecessary,  and  may  be  harmful,  since  the  pressure 
of  the  bandage  has  a  tendency  to  depress  the  fragment 
out  of  its  proper  position. 

Fractures  of  the  true  pelvis. — The  most 
common  situation  in  which  fracture  of  the  true  pelvis 
takes  place  is  through  the  horizontal  ramus  of  the 
pubes  and  the  ascending  ramus  of  the  ischium,  thus 
traversing  the  obturator  foramen  (Fig.  37).  A  con- 
sideration of  the  bony  ring  of  tlie  peivis  at  once  points 
tliia  out  aa  the  weakest  part  Fractures  may  also  occur 
near  the  saero-iliac  joint  or  symphysis  pubis.  When 
the  fracture  occurs  through  the  horizontal  ramus  of 
the  OS  pubis  and  the  ascending  ramus  of  the  ischium, 
it  not  unfrequently  happens  that  the  fracture  is 
double  or  multiple  ;  the  same  injury  occurring  on 
both  sides  of  the  body,  so  that  the  whole  of  the  cen- 
tral part  of  the  pelvis  is  separated  from  the  rest  of 
the  bone.  Or  it  may  be  that  fracture  occurs  ia  this 
situation  on  one  side,  and  a  fracture  near  the  sacro- 
iliac joint  on  the  other. 

It  is  in  these  fractures  of  the  bony  ring  of  the 
pelvis  that  injury  of  the  viscera  is  likely  to  occur. 
The  urethra  is  most  commonly  wounded,  and  less  fre- 
quently the  bladder,*  with  consequent  extravasation  of 
urine;  the  rectum,  vagina,  small  intestines,  and  even 

'  Sxa  risumi  of  twenty  eaacs  ot  tracture  of  the  innominata 
■.  ^iunett,  vol.  a,  p.  346  ;  \Wa. 


H  the  ut' 


lay  also  be  injured  by 


the  uterus,  n 

CauseSi — Fractures  of  the  pehia  are  commonly 
produced  by  falls,  blows,  or  foreign  bodies  passing 
over  or  oompreasing  tLe  pelvis,  and  may  he  caused 
either  by  direct  or  indirect  violence.  When  the 
pelvis  is  compressed  from  in  front,  in  an  antero- 
posterior direction,  the  fracture  occurs  from  direct 
violence  ;  when  the  force  is  applied  to  the  side,  in  a 
transverse  direction,  -the  two  aMtiibula  are  pressed 
together  and  the  bone  gives  way  at  its  weakest  part 
from  indirect  violence.  In  both  cases,  if  the  force  is 
continued,  the  greatest  strain  after  the  fracture  hns 
occurred  is  thrown  on  the  portion  of  the  ring  in  the 
neighbourhood  of  the  saoro-iliao  joint,  in  the  one 
instance  because  the  force  tends  to  separate  the  two 
iliac  bones,  and  in  the  other  because  it  tends  to  push 
them  together.  This  acoounta  for  the  frequency  of 
the  double  fracture  above  alluded  to.  "When  the 
patient  falls,  alighting  on  his  feet  or  ischial  tuberosi- 
ties, the  ring  gives  way  at  its  weakest  part  fiom  indi- 
rect violence. 

Sj'mptoins. — The  signs  by  which  this  injury 
may  be  recognised  are  usually  of  a  well-marked  cha- 
racter. There  is  the  history  of  a  severe  injury  and 
the  patient  is  collapsed  There  is  great  pain  com- 
plained of  in  the  region  of  the  pelvis,  especially  upon 
moving  or  coughing.  There  is  often  considerable 
bruising  and  sweUing  ia  the  neighbourhood,  and,  it 
may  be,  some  laceration  of  the  skin.  The  patient  is 
quite  unable  to  stand,  and  if  he  attempts  to  do  so,  has 
a  feeling  as  if  the  body  were  falling  to  pieces.  Upon 
grasping  the  two  iliac  bones  and  moving  them  upon 
each  other,  great  mobility  of  the  bones  will  be  felt, 
and  crepitus  will  be  elicited.  Care  must  be  taken  in 
conducting  this  examination,  since  tha  \rtBes.M.xTi  dv'0»». 
sui'ueoii's  hand  may  dis^Aace  a.  tja,^aeiit  was-^  cssswR* 
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BOine  injury  to  the  pelvic  viscBra.  After  tlie  Burgeon 
Las  once  thoroughly  Eatiafied  himself  of  the  ptesence 
of  crepitus,  all  further  esamination  should  be  inter- 
dicted Occasionally,  from  the  inability  to  obtain 
crepitus,  the  diagnoaia  of  fracture  of  the  inuominate 
bone  is  somewhat  obscnre.  There  ia  also  sometiraeB 
difficulty,  when  crepitus  is  felt,  in  localising  it  and  dia- 
tinguiahing  whether  it  ia  due  to  fracture  of  the  neck 
of  the  femur  oi-  the  bones  of  the  pelvis.  The  plan 
advocated  by  Mr.  John  Wood  is  the  most  convenient 
for  distinguishing  between  Iheso  two  conditions. 
"  Tiio  surgeon  must  gi-asp  the  femur  with  one  hand, 
and  place  the  other  fimily  upon  the  anterior  superior 
iliac  spine  or  crest,  or  upon  the  pubes.  Then  on 
moving  the  femur  and  abducting  it  freely,  if  a  crepitus 
be  detected  it  will  be  felt  the  moit  dhtincfly  by  that 
hand  which  rests  on  or  gi-asps  the  fractured  bone."  * 

If  any  injury  of  the  Internal  organs  has  taken 
place  the  collapse  will  be  more  pronounced,  and  there 
will  be  special  symptoms  indiaiting  the  nature  of  the 
lesion.  If  the  bladder  or  urethra  has  been  wounded, 
there  is  blood  in  the  water,  perhaps  inability  to  pass 
it,  and  other  symptoms  of  this  injury.  If  the  rectum 
or  vagina  has  been  pierced  there  will  be  bleeding 
from  these  pasaagea,  and  the  fragment  of  bone  may 
aomefcimea  he  felt  by  introducing  the  finger.  If  tlie 
amnll  jnteatine  haa  been  injuivd,  symptoms  of  peri- 
tonitis will  apeedily  show  themselves,  and  the  case,  in 
all  probability,  rapidly  prove  fatal. 

Trcatinenl.— The  main  indication  for  treatment 
13  perfect  rest.  If  any  portion  of  hone  can  be  felt 
manifestly  out  of  position,  an  endeavour  must  be 
made  by  manipulation  to  restore  it  to  its  normal 
jila«e.  Thus  a  fragment  may  be  feit  from  the  rectum 
or  vagina,  and  the  patient  being  under  the  influence 
oi  an  anaesthetic,  its  reduction  may  be  accomplishsd 
•  Lanca,  ya\.  ii.,  p.  W  iWfio. 
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by  the  finger  iatroduced  into  tliese  paasagea.  The 
patient  is  to  be  laid  on  a  firm  bed,  and  great  support 
wOl  generally  be  felt  by  the  application  of  a  broad 
flannel  roller  round  the  pelvis,  or  by  a  belt  firmly 
buckled  in  the  same  position.  This  aupporta  the 
pelvia,  and  serves  to  keep  the  fragments  in  apposition, 
and  there  is  not  the  same  risk  here,  aa  in  fracturea 
of  the  false  pelvis,  of  the  pressure  of  the  bandage 
causing  displacement  of  the  fr^ments. 

The  bowels  must  be  kept  open  and  a  catheter  used 


The  patient  must  be  kept  as  qiiiet  as  possible  for 
about  sis  weeks,  after  which  a  little  movement  may    ' 
l)(i  allowed,  but  it  wiU  be  Bome  time  longer  before  he 
will  be  able  to  stand  or  walk  without  support. 

Fracture  op  the  Acetabulum. 

The  acetabular  cavity  may  be  fractured  in  two 
Bituations ;  either  a  portion  of  the  rim  may  be  broken 
otf,  OP  the  fracture  may  take  place  through  the  basin 
of  the  cavity,  and  may  be  a  simple  fissure  traversing 
it,  or  a  comminuted  fracture,  causing  a  large  ojiening 
into  the  pelvic  cavity  through  which  the  head  of  the 
hone  may  protruda  Occasionally  the  fracture  follows 
the  line  of  union  of  the  three  portions  of  which  the 
innomiimte  bone  consists  in  early  lite,  constituting 
a  Y-shaped  fractiira 

FrHCtui'e  of  tbe  lip  of  the  ncetabnianii 
— This  form  of  fractui*  is  usually  pi-oduced  by  falls, 
in  which  the  head  of  the  femur  is  foreibly  driven 
against  the  innominate  bone;  hence  it  is  generally  the 
upper  and  back  part  of  the  rim  which  is  broken  oS^ 
and  the  head  of  the  bone,  now  receiving  no  support  in 
tiiia  situation,  may  slip  on  to  the  dorsum  of  the 
ilium  or  into  the  sciatic  notch.  The  symptoms  are 
therefore  those  of  luxation,  but  with  tbw.  A\ffle-:^^^cR,\ 
that  when  the  dialocatlotv  is  rtiaoeO.,  -«\\\^  tj^-ast^-^ 
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can  be  done  without  any  difficulty,  there  is  a  great 
tendency  for  the  deformity  to  be  reproduced.  Crepitus 
also  will  generally  be  felt  during  the  act  of  reduction. 
The  limb  will  be  found  to  be  shortened  and  inverted 
and  the  prominence  of  the  trochanter  to  he  lost. 

The  great  difficulty  in  the  treatment  of  these  cases 
is  that  of  maint-aining  the  head  of  the  bone  in  ita 
proper  place,  and  a  certain  amount  of  shortening  and 
consequent  lameneaa  is  almost  always  the  result  of  this 
injury.  The  treatment  consists  in  restoring  the  limb 
to  its  proper  shape  by  means  of  extension,  and  then 
applying  a  long  splint  with  a  well-padded  perineal 
band  before  the  extension  is  relaxed.  Constant 
vigilance  is  required,  as,  in  spite  of  the  extension,  the 
head  of  the  bone  will  oftentimes  be  found  to  have 
become  again  displaced,  and  if  allowed  to  remain  in 
this  abnormal  position  very  great  shortening  and 
deformity  will  be  the  result,  with  permanent  lame- 
Fractures  through  the  base  of  the  acetabulum  may 
or  may  not  be  accompanied  by  displacement  of  the 
head  of  the  femur.  That  is  to  say,  if  there  is  a  simple 
fissure  across  the  cavity,  the  head  of  the  bone  will 
remain  ia  its  natural  position  j  if,  on  the  other  hand, 
the  basin  of  the  fossa  is  extensively  comminated  the 
head  of  the  hone  may  be  driveo  ia  wards  and  project 
into  the  pelvic  cavity  (Fig.  38).  If  there  ia  no  dis- 
placement, the  signs  are  very  obscare  ;  crepitus  may 
or  may  not  exist,  and  there  are  no  other  symptoms 
■which  w  uH  leal  u  to  more  than  a  conjectural 
diagno  P  t  wh       the  head  of  the  bone  has  been 

driven  wa  1  th  jmptoms  are  more  marked,  and 
to  a  ce  ta  t  nt    esemble  dislocation,  for  which 

ttuB  ac  1  ut  has  L  n  frequently  mistakea  The 
limb  is  b  te  d  th  e  is  loss  of  prominence  of  the 
trochante  and  th  1  mb  partially  ffexed  and  odducted. 
Tp  cnnte  cases  the  toes  have  been  inverted,  in  othera 
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Treatment.                          as? 

ererted,  and  again 

in  others  there  has  been  neither 

inversion  or  evers 

on.     There  appears,  however,    in 

theee  ca^es  to  be  a 

greater  amount  of  mobility  tlian  in 

dislocation.     In  a  c 

aae  recorded  by  Professor  Smith  the 

patient    had    the 

powerof  everting, 

j^^^X'  I    '^"^^^-^ 

^^SS      ^             "    ;'^'>^ 

flexing  the  limb.* 

r^'-'aT                       ""^A 

Probably    also 

tW'  ■  H                '   '           "  -ft' 

crepitus  would  be 

m\\\     JS 

felt    on    moving 

the  limb. 

In   moKt    of 

^^^mA\<i-'W''-  "'■■^^t^^eJif 

these  cases  the  in- 

w^^bi.^'HP^*^ 

jury  is  so  severe 

TkE^^**T^   '% 

and  the  violence 

that    has    caused 

1  ^F   m'   ..-=  ^ 

the  fracture  is  bo 

J"  ^5*^E^'''^»*r 

great    that  othei 

tSw  i!  r^ 

lesions   are    pro 

duced    also    and 

^^ ^w   \ 

the   patient    u^u 

•^flr 

ail  J  succumbs 

Fig  Sa— Comniinutcd  Fruotura  of  tlw 

Treatment. 

Tbe^R  g    t                                             an    1  a  in 

may  be  made  uii 

"n,                                                                          ' 

del  cliloroform  to 

Si 

disengage    tlio         ^'^f 

head  of  the  bone         stu-us    ^   i>  .        .       i  * 

and    restore    the 

natural  length  of  the  limb  though  it  is  probable  that 

snch  a  proceedmg  will  not  be  attended  with  anv  great 

amount  of  Buectsa,  nor  is  it  wise  to  jwrseAcre  in  it 

too  long      The  limb  must  be  put  upon  a  long  splint, 

>  ith  a  perineal  band  to  keep  up  extension  and  tfaa 

'  IhiUlii  Quartirl!/  .fouriiiiJ,  vol.  ixsv.,  p.  174. 
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in  exactly  the  same  princi] 
eck  of  the  tliigli  bone. 

Fractork  of  the  lacmuM. 


Fracture  of  the  iaeliium  alone  is  a  very  rare  form 
of  injui-y.  It  generally,  when  it  occura,  inipliaates 
the  taher  iaehii,  and  ia  nsiialiy  produced  by  falls  from 
a  height  when  in  a  sitting  posture.  Malgaigue  was  able 
to  collec-t  ais  cases,  The  diagnosis  is  often  ditBcult, 
but  crepitus  can  genei-ally  be  felt  by  grasping  the 
tuberosity  and  moving  it  from  side  to  side.*  |1 

Fbactdbb  of  the  Sackcm.  V 

The  sacrum  is  not  often  broken,  on  account  of  its-aJ 
thiekneaa  and  strength,  and  its  protected  and  deep- 
seated  position.  When  fracture  does  occur  in  this 
bone  it  is  usually  at  the  lower  part,  whore  it  may  be 
broken  from  kicks,  blows,  or,  in  fact,  any  form  of  direct 
Tiolence.  The  fracture  is  often  complicated  by  iaijury 
to  the  nerves  of  the  sacral  plexus,  leading  to  loss  of 
power  and  sensation  in  that  ])art  of  the  lower  ex- 
tremity Bupplied  by  these  nerves ;  paralysis  of  the 
sphincter  ani  muscle  with  incontinence  of  fwies  and 
I'etention  of  urine,  t  The  lower  fragment  is  drawn 
forwards,  in  some  cases  by  the  great  gluteal  and  the 
cocoygeiia  muscles,  and  may  press  upon  the  rectum, 
causing  obstruction  in  this  canal 

The  symptoms  by  which  the  injury  may  be 
recognised  are  the  deej^seated  pain  and  bruising 
following  a  direct  blow  on  the  part ;  an.  irregularity 
in  the  outline  of  the  bone,  to  be  detected  by 
running  the  finger  down  the  sacral  spines,  and 
crepitus.  This  latter  sign  may  sometimes  be  ebcitad,. 
by  introducuig  the  finger  into  the  rectum  and  pre 

•  Set  (Hs«i  by  Deyati,  Union  MMieale  de  la  Oir. 
1806,  181)7  i  ftnii  Wecdon  Cooke,  Zanret,  vol.  i.,  p.  670  i 

*  fl«lwoea*>«  bjM.Meraier;  L' Union  Midicale,  "     ' 
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ii)ion  tlie  coccyx  ajid  lower  pFirb  of  the  sacrum,  irhich^^^l 
will  Bometimea  be  felt  displaced  forwards  upon  the  ^^H 


upper  fragment  and  encroaching  on  the  bowel. 

The  treatment  consists  in  replacing,  as  lar  as 
possible,  the  lower  fragment  with  the  finger  introduced 
into  the  rectum.  This  can  generally  be  acoomplialied 
with  ease,  but  there  is  often  considerable  difficulty  in 
retaining  the  fragment  in  position,  and  box-wood  cylin- 
tlers,  bags  stuffed  with  lint,  and  metal  tubes  have  been 
introduced  into  the  bowel  to  make  pressure  on  the 
Iwoe  and  keep  it  in  position.  None  of  these  plana, 
have  proved  very  efficacious,  and  the  better  ant" 
simpler  treatment  appears  to  be  to  lay  the  j>af  ient  oi 
his  hack,  with  a  cushion  under  the  upper  part  of  the 
sacrum,  bo  aa  to  prevent  pressure  on  the  loose 
fragment,  and  then  by  means  of  careful  dietary 
and  opium  jireveiit  hia  bowels  from  acting.  This, 
as  Dr.  Hamilton  has  pointed  out,  accomplishes 
two  ends.  It  keeps  the  muscles  connected  with  the 
lower  end  of  the  rectum  quiet^  and  bo  prevents  them 
from  displacing  the  bone  ;  and  secondly,  the  accumula- 
tion of  hardened  freces  in  the  rectum  acts 
jiushing  back  the  lower  piece  of  the  sue 
keeping  it  in  position. 

In  addition  to  simple  fracture  of  the  sacrum,  this 
bone  may  also  be  broken,  in  any  direction  and  at  any 
part^  in  those  injuiies  which  break  at  tlie  same  time 
the  other  boaea  of  the  pelvis.  Such  an  injury  ia 
always  produced  by  extreme  violence,  and  is  of  suck, 
an  extensive  nature  that  patients  rarely  recover. 

Fracture  of  the  Coccti. 
On  ajwonnt  of  its  mobility  the  coccyx  is  not  often 
broken,  though  this  accident  does  occasionally  occur 
from  kicks  or  falls  upon  some  hard  projecting  body. 
It  has  been  said  also  to  have  been  broken  during 
ji.aHurition,      Probably,   in   some  of  these   cases,   the 
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injury  has  been  a  Bepaifttion  of  the  coccyx  from  the 
Bacnim,  and  tlierefore  ought  more  properly  to  be  re- 
garded as  a  luxation.  The  two  injuries  are,  however, 
so  nearly  identical  that  it  ia  more  convenient  to  regard  i 
them  aa  one,  especially  aince  it  frequently  happens  \ 
that,  in  tlie  ao-called  luxations,  a  thin  shell  of  bone  10  . 
torn  away  with  the  interposed  fibro-cartilage,  and  the  1 
lesion  does  not  therefore  actually  occur  at  the  joint. 
There  is  in  this  injury  great  pain,  especially  in  sit- 
ting, walking,  or  in  defiecation.  By  introducing  the 
finger  into  the  rectum,  the  diagnosis  can  at  once  be 
established.  If  the  lower  fragment  has  been  displaced 
forwards,  as  it  usually  is,  the  base  of  the  coccyx  is  felt 
projecting  into  the  rectum  ;  if,  on  the  other  hand,  the 
displacement  is  backward,  the  apex  of  the  sacrum  is; 
felt  producing  a  prominence  in  the  same  situation.  In. 
both  instances  there  is  an  unusual  projection  into  the 
rectum,  and  increased  mobility  and  crepitus  felt  by  ' 
grasping  the  hone  with  the  index  finger  in  the  canal ' 
and  the  thumb  on  the  back  of  it.  The  crepitus  is  Df'  | 
course  absent  in  cases  of  true  luxation  of  the 
coccyx  from  tlie  sacrum,  and  this  would  serve  to 
establish  the  diagnosis  between  the  two  injuries. 
The  treatment  consists  in  reducing  the  fracture  or 
dislocation,  as  the  case  may  be,  by  pressure  and 
counter-pressure  from  the  rectum  and  the  surface  of 
the  body,  and  keeping  the  patient  in  the  recumbent 
position  until  union  has  taken  plaue.  The  bowels 
should  be  restrained  from  acting  for  as  long  as 
possible,  and  it  is  a  wise  precaution  to  administer  aa 
enema  before  the  reduction  of  the  displacement,  so  aa 
to  completely  empty  the  rectum. 


fbacntees  of  the  lower  extbehity, 
Phactfre  op  the  Femur. 
Fracttri 
frequent  oi 
13  no  single  bono 
which  i 

TOonly  broken  as 
the  femur.  The 
fracture  may  oc- 
cui"  in  any  pai-t  of 
the  bone,  but,  for 

tomary  to  divide 
them  into  frac- 
tures (1)  of  the 
upper  end;  (2)  of 
the  shaft;  and  (3) 
of  the  lower  end. 

Fractures  or 
tbe  upper  end 
of  the  femur. — 
Tlioae   1 

hie  iuto   (n)   frac- 
ture of  the  oeck 
of  the  femur ;  (0) 
fracture     at    the 
junction  of  the  neck  with   the  trochanter ;  (y)  frac- 
ture of  the  great  trochanter ;  and  (S)  separation  of  the  ' 
epiphyses,  either  of  the  head  of  the  bono  or  of  tha   i 
great  trochanter  (Fig.  39). 


Fig.  3».— DlaEmnii 
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.  Fracture  of  the  necU   of  the  femur, — 

Tlio  solution  of  continuity  in  these  cases  generally 
■a  place  at  the  junction  of  tlie  head  with  the  necfc 


of  the  bone,  but  may  c 

It  ia,  therefore,  always,  to  e 

capsule,  and   is   generally 


any  part  of  the  neck. 
certain  extent,  witljin  the 
itirely  witliin  tlio  limits 
of  the  attachment  <^ 
this  tigument.  The  frae^ 
ture  is  therefore  fre^ 
quently  termed  thtE^ 
"  intracapsular  "  frao- 
ture  of  the  neck  of  the 
femur.  It  is,  for  tt* 
most  part,  ti'anavi 
only  slightly  oblique  in 
direction  {Fig-  40),  and 
may  be  impacted  or  non- 
impacted.  Impaction, , 
however,  is  not  nearly  Ba  | 
ii-equcntly  jiresent  lk  1 
this  fracture  as  in  thtf 
one  im mediately  to  be 
described,  where  the  so- 
lution of  continuity 
takes  place  at  tlie  junc- 
tion of  the  neck  with  the 
trochantei-s.  When  im- 
paction does  occur,  the 
neck  of  the  bone  is,  as 
a  rule,  driven  into  the  soft  cancellous  tissue  of  the  head, 
or  tJiere  may  be  mutual  imjjaction ;  or,  in  other  caaes, 
the  lino  of  fracture  may  be  irregular  or  dentated,  and 
the  two  fi-ftgments  may  be  dovetailed  into  one  anotlier. 
Causes. — It  can  be  scarcely  possible,  except  from 
a  gun-shot  injury,  to  produce  intracapsular  fracture  of 
the  neck  of  the  femur  from  direct  violence,  from  the 
manner  in  which  it  ia  surrounded  and  protected  hy 
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muscles,  and  from  the  depth  at  which  it  is  placed. 
Accordingly,  we  find  that  these  fractures  are  produced 
by  indirect  force,  such  aa  ialla  on  tlie  feet  or  tro- 
chanter, or  from  a,  wrench  or  twist.  It  is  essentially 
a  special  injury  of  advanced  life,  when  a,  sudden  twist 
or  strain  on  the  part,  piwluced  by  some  trivial  cause, 
SQch  aa  slippinj;  off  the  curb,  or  catching  the  toe  in 
some  inequality  in  the  ground,  causes  the  patient 
to  Btnmbfe;,  and  the  bone  gives  way,  the  patient 
falling  OS  a  consequence  of  the  fractura  The  frac- 
tiire  may  also  be  caused  by  the  patient  failing  on 
the  knees  ;  the  force  of  the  blow  on  the  lower  end  of 
the  bone  causes  it  to  give  way  at  its  weakest  part, 
the  neck.  According  to  M.  fiodet,  when  the  force 
acta  vertically,  as  in  falling  on  the  knees,  the  fracture 
ia  oblique ;  when,  on  the  other  hand,  tiie  force  acta 
from  before  backwards,  aa  in  a  sudden  strain  thrown 
on  the  part  in  endeavouring  to  save  the  body  from 
falling,  the  fracture  is  transverse.  The  liability  of 
the  aged  to  this  injury  arises  from  several  causes,  from 
the  alteration  in  the  position,  stnicture,  and  shape  of 
the  head  and  neck  of  the  femur  in  jwrsons  of  advanced 
sge.  In  the  adult  maJe,  the  angle  which  the  neck 
forma  witli  the  shaft  is  obtuse,  but  as  age  advances  it 
tends  to  diminish,  bo  that  in  very  old  subjects  ite 
direction  becomes  horizontal,  and  the  head  sinks  below 
the  level  of  the  trochanter.  In  the  adult  feniale  the 
angle  is  never  so  obtuse  as  in  the  male,  but  approaches 
more  nearly  a  right  angle.  Hence  the  changes  in  the 
obliquity  of  the  neck  appe-ar  more  marked  in  this  sex, 
and  this,  no  doubt,  ia  one  of  the  reasons  why  fracture 
of  the  neck  of  the  thigh  bone  is  more  common  in  the 
female  than  the  male.  In  old  age  the  cancellous 
tissue  of  these  jiarta  becomes  degenerated,  the  cells 
enlarged  and  loaded  with  fat,  and  the  compact  struc- 
ture much  thinned.  Aecoi-ding  to  Dr.  Mcrkel,  there 
is  in  old  persons  an  absorption  of  that  ]irocess  of  the 
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cortical    substance   wLich    nma    lietween    the    les 
trochanter  and  the  under  part  of  the  head,  and  which 
he    calls    the    "  calcar   femoride."     This    process,    he 
asserts,  sustains  the  gretitest  amount  of  pressure 
the  body  is  in  the  erect  position.* 

In  consequence  of  this  degenerated  condition  of 
the  bone,  and  the  slight  force  required  to  prodi 
solution  of  continuity,  these  fractures  are  sometimeB 
subperiosteal,  under  which  circumstance  there  iB 
little  displacement.  If  the  periosteum  is  torn  through, 
the  amount  of  separation  of  the  fragments  depeuda 
upon  the  extent  to  which  the  reflection  of  the  capsular 
ligament  is  lacerated.  It  will  be  remembered  tliat 
at  the  point  of  attachment  of  the  capsular  ligament  to 
the  neck  of  the  femur,  the  innermost  fibres  are  re- 
flected from  their  insertion,  along  the  neck  of  the 
femur,  to  the  articular  cartilage.  Where  these  fibres 
are  only  partially  torn,  the  intact  portion  serves  to 
retain  the  fragments,  to  a  certain  extent,  in  apposi- 
tion, and  there  is  only  slight  separation  and  cons»' 
quent  shortening  of  the  limb.  When,  however,  they  "-^ 
are  completely  torn  through,  the  dieplacement  is  mu<^ 
more  considerable  ;  in  some  instances  beiag  so  great 
that  one  or  other  fragment  has  lacerated  the  capsular 
ligament  and  protruded  from  the  joint 

The  dispkceinent  in  this  fracture  ia  mainly  due  to 
the  alteration  in  position  of  tlie  lower  fragment,  which 
is  drawn  upwards,  and,  at  the  same  time,  rotated 
outwards.  The  upward  disjilacement  is  produced  by 
the  action  of  the  glutei,  and  by  the  rectus  femoris  in 
front,  and  the  hamstring  muscles  behind.  The  ever- 
sioa  appears  to  be  partly  due  to  muscular  action,  and 
partly  to  the  weight  of  the  limb,  which,  in  conse- 
quence of  the  line  of  gravity  falling  through  the  outer 
Bide  of  the  thigh,  has  a  tendency  to  fall  outwards  when 
L  muscular  action  is  suspended. 

•  ft'i(.  Mtd.  Joumai.  vol.  il..  1873  ;  p.  541. 
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According  to  Bigelow,  the  posterior  asjwot  of  the 
neck,  where  the  compact  tissue  is  thinner  and  more 
brittle  than  in  front,  is  more  extensively  crushed  and 
eoraminuted  in  fracture  of  the  neck,  and  therefore 
tends  to  favour  eversion.  The  muscles  ■which  are 
concerned  in  rotating  the  lower  fragment  outwards 
are  the  small  external  rotators  attached  to  the  great 
trochanter,  assisted  fay  the  psoas  and  iliacus,  pectineua, 
adductors,  and  gluteus  maximus ;  but  it  \&  difficult  to 
TjnderBtand  how  they  can  have  much  action  in  rotating 
the  femur  outwards  after  their  centre  of  motion  has 
been  destroyed  by  the  fracture  of  the  neck  of  the 
femur  ;  their  contraction  would  rather  have  a  tendency 
to  draw  the  bone  backwards. 

Symptoms. — The  signs  by  which  a  fracture  of 
the  neck  of  the  thigh  bone  within  the  capsule  is  to 
be  recognised  are,  (1)  alteration  in  the  shape  of  the 
hip ;  (2)  in  the  direction  of  the  axis  of  the  limb  ;  (3) 
ehoctening  ;  (4)  pain  ;   (S)  possibly  crepitus. 

1.  Alteration  in  the  ^ape  of  the  hip.  This  is 
mainly  due  to  general  flattening  and  an  alteration  in 
the  position,  of  the  trochanter  major,  which  is  ap- 
proximated to  the  crest  of  the  ilium.  This  displace- 
ment can  be  verified  by  three  different  measurements. 
{«)  By  NSlaton'a  line,  i.e.  a  piece  of  tape  stretched 
from  the  anterior  superior  spine  of  the  ilium  to  the 
most  prominent  part  of  the  tuber  ischii,  which  in  the 
natural  condition  just  touches  the  trochanter  major ; 
in  fracture  of  the  neck  of  the  femur  lies  some  distance 
below  it.  (/3)  By  Bryant's  test,*  which  consists  in 
carrying  a  horizontal  line  round  the  body,  through 
the  two  anterior  superior  spinous  processes  of  the  ilia, 
and  then  measuring  the  vertical  distance  between  the 
top  of  either  trochanter  and  this  line,  (y)  By 
Morris's  bi-ti'ochanteiic  measurement,t  which  consists 

•  Lanetl,  vol.  L,  p.  lltl ;  1876. 

t  "HjBtemoESurgBry,'  vol.  i.,  p.  1003.     3rd  editioi 
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in  measuring  the  distance,  from   the  median  line   of  I 
tliQ    body,    o£  a  perjtendicnlar   line   drawn  tlirongli  j 
tJifl  top  of  the  great  trochantei',  and   comparing  it  ] 
with  the   same   measurement   on  the  opposite  side  I 
of    the  body.      This    proceeding  gives   the   amouid;  I 
of  inward   displacement,    and   may  be  usefiilly  em-  " 
ployed  in  conjunction  with  Bryant's  test,  which  de- 
notes  the   amount  of    upward    displacement.      The 
trochanter  is   also  sunken,  and  does  not  appear  to 
be  as   prominent    and    defined    as    in    the    natiirol 
condition.     It  can  be  felt  to  move  on  rotating  the 
thigh,  but  does  not  describe  a  segment  of  a  ciicle,  as  J 
it  can  be  felt  to  do  on  the  nninjured  limb. 

2.  There  is  an  alteration  in  the  direction  of  the  axis  i 
of  the  thigh.  In  most  cases  the  whole  limb  is  everted;  f 
the  thigh  is  slightly  flexed  on  the  pelvis,  and  the  \eg_  % 
on  the  thigh ;  so  that,  as  the  patient  lies  in  bed,  the  f 
whole  limb  is  turned  outwards,  and  rests  on  its  outer  ' 
side  in  a  remarkably  characteristic  and  apparently  ' 
helpless  condition. 

Inversion  of  the  limb  in  cases  of  intracapsular  < 
ftacture  has  been  occasionally  noticed.     The  e 
this  is  not  very  clear,  but  probably  depends  upon  the 
direction  in  which  the  original  force  was  applied. 

3.  The  shortening  in  cases  of  fracture  within  the 
capsule  rarely  exceeds  an  inch,  often  not  being  more 
than  half  this  amount.  The  degree  of  shortening  1 
depends  in  a  great  measure  upon  the  amount  of  i 
laceration  of  the  reflected  portion  of  the  capsular 
ligament.  In  somo  cases,  where  this  is  only  elightly 
or  not  at  all  torn,  no  shortening  exists. 

A  remarkable  feature  in  the  history  of  fimctiirea  of 
the  neck  of  the  thigh  bone  is  the  fact,  that  though  the 
shortening  may  be  very  slight ;  bo  slight,  indeed,  as  to  bo  1 
scarcely  noticeable  immediat«ly  after  the  injury,  some  1 
days  later  considerable  shortening  may  either  suddenly  | 
occnr,  or  the  limb  may  become  gradually  and  slowly 
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shortened.  The  causes  of  tliis  are  seventl.  it  may 
happen  tlmt  the  fibrous  inveatment  of  the  neck, 
mentioned  above,  may  he  untorn,  and  the  surgeon 
Ma  endeavours  to  make  out  crepitus  may  cauaa 
laceration  of  this  structure,  and  so  produce  this  con- 
dition. Sudden  sliortening  may  also  take  place 
some  time  after  the  occurrence  of  fractui'e,  from  frag- 
ments, which  were  originally  impacted  or  interlocked, 
becoming  separated. 

Gradual  shortening  m^y  ensue  from  stretching  of 
the  capsular  ligament ;  from  the  muscles,  which  have 
been,  to  a  certain  extent,  paralysed  from  contusion  at 
the  time  of  the  accident,  recovering  their  action  under 
the  influence  of  rest,  and  gradually  exerting  their 
power  in  displacing  the  fragment ;  oi',  lastly,  from  rapid 
absorption  of  the  neck  of  the  bone,  which  sometimeB 
takes  place  after  injury  to  it. 

4.  The  pain  in  fracture  of  the  neck  of  the  tliigh 
bone  is,  as  a  rule,  slight,  unless  upon  any  movement 
of  or  pressure  upon  the  joint, 

5.  Crepitus  is  by  no  means  a  constant  symptom  of 
fracture  of  tlie  neck  of  the  thigh  bone  within  the  cap- 
sule. Its  absence  is  partly  due  to  the  softened  and 
fatty  condition  of  the  bones,  which  may  be  rubbed  on 
each  other  without  producing  the  peculiar  grating 
■which  is  felt  in  a  healthy  bone,  and  partly  to  the  frag- 
ments being  separated  so  much  from  eacii  other  that 
crepitus  cannot  be  obtained  unless  the  limb  is  well 
drawn  down  at  the  same  time  that  it  is  rotated,  go 
as  to  bring  the  fractured  surfaces  into  apposition, 

Fracture  of  the  neck  of  the  thigh  bone  may  be 
mistaken  for  mere  contusion  of  the  hip,  and  in  those 
cases  where  the  fragments  remain  in  contact  with 
each  other,  the  diagnosis  is  by  no  means  easy,  and 
such  a  case  might  readily  he  mistaken  for  contusion, 
until,  in  consequence  of  the  movements  of  thepitient, 
or  from  some  accidental  cause,  the  fragments  become 
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displaced.  TTnder  ordinary  circimiBtaiicea,  the  absence' 
of  all  the  characteristic  fiigns,  except  the  loss  of  motion, 
ID  cases  of  contusion  renders  the  di^noais  easy.  ^ 
some  cases,  it  is  said,  interstitial  absorption  of  the 
neet  of  the  femur  follows  a  simple  contusion  of  the  hip. 
If  this  is  tnie,  it  would  be  lmpDa'^Ible,  some  time  after 
the  injury,  to  know  that  a  fiacture  had  not  taJten 
place.  From  dislocation  there  is  usually  no  difficulty 
in  the  diagnosis,  the  piesence  of  eveision  and  the 
free  mobility  of  the  limb  are  aufEcient  to  settle  the 
point ;  while  in  those  cases  where  the  limb  is  inverted, 
the  absence  of  the  head  of  the  bone  from  the  buttock, 
and  the  much  greater  amount  of  movement  which  ifl 
possible,  will  distinguish  it  from  dislocation.  The  con- 
atitutional  disturbance  in  intra  capular  fracture  of  the 
neck  of  the  femur,  occurring  in  old  people,  is  often  of 
a  very  serious  nature,  and  leads  to  a  fatal  issue. 
Hypostatic  pneumonia  or  sloughing  of  the  iLateo  from 
pressure,  during  treatment,  also  frequently  supervenes 
and  causes  the  death  of  the  patient.  Hence  this  injury 
must  always  be  regarded  as  a  dangerous  one,  and  the 
prognosis  given  of  a  very  guarded  nature. 

Mode  of  anion  of  lulracapsnlar  rraclure. 
— These  fractiires,  as  a  rule,  unite  by  fibrous  tissue, 
though  true  bony  union  may  occur,  probably  in  those 
oases  chiefly  where  the  fracture  has  been  impacted. 
Sometimes  no  union  at  all  takes  place;  the  surfaces  of 
bone  then  become  ebui-nated  and  smooth,  and  the 
capsular  ligament  much  thickened,  so  that  the  patient, 
by  its  means,  is  able  to  bear  the  weight  of  the  body  on 
the  limb  (Fig.  41). 

Treatment. — The  treatment  of  intracapsular 
fracture  of  the  neck  of  the  thigh  bone  depends  mainly 
upon  the  age  and  constitutional  condition  of  the 
patient.  If  he  ia  not  very  aged  and  apparently  of 
sound  constitution,  an  eflbrt  should  be  made  to  biing 
the  fragments  into  as  accurate  a  position  as 
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and  keep  them  there  by  extension.     This  is 
by  the  long  thigh  splint,  with  extension  by 
perineal  bon<l,  or  bj  a 
weight  attached  to  the 
foot,  and  suspended  by 
a  pulley 
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the    I 


ad    of    the    bod. 


This  treatment,  if  th' 
patient  is  able  to  bear 
it,  should  be  continued 
for  about  a  month  to 
six   weeks,   when    the 
limb  may  be  encased  in 
a.  starched,  pasteboard, 
.  or  Hide's    felt   splint, 
r  and  the  patient  allowed 
'  to    move    about    on 
crutches.  In  those  cases 
where  the  fracture  is 
impacted    no    attempt 
should  he  made  to  dis- 
engage the  fragment ; 
for  not  only  would  it 
require  a  degree  of  vio- 
lence  which    is    quite 
L  imjustifiable,    but    the 

PTtatwunrftoMof  ihotraclarfil 
niliBd.    TEw  two  rnmmi'DU  in 
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impaction  places  it  in  the  most  favouraLle  condition 
for  bony  union.  Tlieae  cases  only  require  reat.  The 
limb  should  have  a  long  splint  applied,  not  for  pur- 
poses of  extension,  but  merely  to  steady  it  and  keep  it 
quiet,  and  as  soon  as  all  pain  and  swelling,  if  any  baa 
existed,  have  subsided,  the  part  may  be  put  up  in 
some  form  of  fixed  apparatus,  and  the  patient  allowedi 
to  get  about  on  crutches. 

Should  the  patient  be  very  old  and  feeble,  the 
lengthened  confinement  in  bed  required  by  this  plan 
of  treatment  would  probably  prove  fatal  from  thai; 
supervention  of  bed  sores  or  the  occurrence  of  visceral  • , 
congestion,  and  must  not  therefore  be  adopted  Tha^j 
best  plan  in  these  cases  is  to  confine  the  patient  to  bed 
for  two  or  three  weeks,  with  the  limb  supported  bji 
means  of  sand-bags,  and  if  be  is  able  to  bear  it,  ex-i 
tension  may  be  made  by  a  weight  attached  to  the  foot ; 
or  the  treatment  recommended  by  Sir  Astley  Cooper 
may  be  adopted.  This  consists  in  merely  supporting 
the  knee  on  a  pillow  until  the  limb  has  become  less 
painful  At  the  end  of  this  time  the  hip  is  to  be  en- 
cased in  an  immovable  splint  of  leather,  pasteboard, 
felt ;  or  a  TJiomas's  splint  may  be  applied,  and  the 
patient  allowed  to  get  about  on  cmtcbes.  The  result 
of  this  may  be,  that  the  patient  will  be  more  or  leas 
lame  for  the  remainder  of  life ;  but  tliis  is  better  than, 
subjecting  the  patient  to  the  risk  of  those  complic»- 
tiona  from  which  his  life  might  probably  be  en-' 
dangered  or  sacrificed. 

If  in  the  course  of  treatment  the  case  should 
become  complicated  by  the  formation  of  bed  sores, 
what  sometimes  happens,  sloughing  from  the  pressi 
of  the  splints,  then  all  active  treatment  must  be 
stopped.  The  limb  must  be  left  to  take  care  of  itself 
the  patient  being  allowed  to  get  up  daily  and  sit  in  » 
chair,  or,  if  he  is  able,  to  move  about  on  crutches,  witb 
the  injured  leg  supported  in  a  sling. 
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/j  Fracture  at  the  juncdon  of  the  neck 
with  the  gieater  trochanter —These  fract  res 
lire  oft  n  desc  bed  as  extracaps  lav  fractures  but 
th  s  IS  Btr  ctly  speaking  not  absolutely  correct  ( 
f  acture  aually  takes 
place  partly  w  thm  aud 
pa  tlj  w  thoiit  the  cap 

Tie  fracture  gene 
rally  f  Uowa  the  1  ne  of 
attachment  of  the  cap- 
lular  1  gT,iiient  m  front 
passing  down  the  anto- 
1  or  inte  trocl  antenc 
Ine  Beh  d  t  1  ea 
external  to  the  cap  ule 
passing  ]uat  nternal  to 
the  postenor  tertro- 
chanteric  lina  The 
courae  of  the  fractare 
varies,  however,  very 
considerabiy,  for  it  ia 
almost  always  commi- 
nuted. The  gi'eatei- tro- 
chanter is  frequently 
Hplintered  into  several 
fragments,  or  the  lesser 
trochanter  detached,  or 
the  line  of  fracture  Ue- 
hiud  runs  below  the 
lesser    ti-ochanter,    and 

involves   the   upper  part   of  the  shaft  of  the  bon«- 
(Fig.  42).  • 

Dr.  Ogston  states  that  in  this  fi-acture  the  bone  iSM 
usually  divided  into  three  fragments,  the  first  formed* 
by  the  head  and  nock,  the  second  by  the  greater  part 
of  the  trochanter  major,  and  the  third  by  the  shaft  of 


aoii«>^^H 

'med.'BH 
part     '   ■ 
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the  bone  and  a  small  portion  of  tlie  trochanter  minor  ;, 
and  is  an  interesting  article  explains  this  bj  tli94 
application  to  the  subject  of  mechanical  laws.* 

These  fractures  are  very  fi'equently  imiMieted.     lAtj 
fact,  Dr.  R.  W.  Smith  expresses  his  belief  "that  all^f 
extracapsular  fractures  are,  in  the  first  instance,  also.. 
impacted     ftac- 
tnrea."     At   all 
events,  it  aeenia 
probable  that  in 
moat    instances 
the  neck  of  the 
bone    ia  driven 
into  the  trochan.- 
ter,     whi 
may     rt 
fixed,  or  the  tro^  J 
chanter  may  beH 
split    up,    and.  [ 
thus  no  fixation  i) 
take  placa 

Where  no  i 
impaction  oc- 
curs there  is  al- 
ways more   dia- 

IrotnniuBcuinrBCLiiin  in'trnciuri' ol  i'lie  rLTtor       placement    than 
niinlnius;i..'l';"''"rnilBj  in,  iil.mrainr  mUTiiiia;       in  the   intracaf)- 

iS.'iSi'SS.^ArCaiDj.)'"""'  "■  ""^  Bjuua  puj^^  variety. 
The  line  of  frac- 
ture being  for  the  most  part  external  to  the  capsular 
ligament,  tltere  is  nothing  to  oppose  the  force  of  the 
muscular  notion  upon  the  lower  fragment,  which  ia 
drawn  upwards  by  the  glutei  muscles  and  the  c 
bined  action  of  the  rectus  femoris  in  front,  and  the  < 
biceps,  semitendinous,  and  semimembranous  beliind ; 
and  is,  at  the  same  time,  everted  from  the  BamecanseO'  | 
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which  prodiifod  eversion  in  the  intr.icapsuUir  fracture 
(Fig.  43). 

Caases. — Extracapaular  fracture  ia  pi-oduceil  by 
the  application  of  great  and  direot  violence  on  the  tro- 
chaQter  major,  as  from  a  fall  laterally  upon  tho  hip. 
When  a  patient  falls  in  this  way  the  weight  of  tlie 
pelvis  acts  obliquely  on  the  under  surface  of  the  neck, 
which  receives  the  force  in  a  most  unfavourable  man- 
ner, and  first  cracks  across  ;  the  impulse  being  con- 
tinned,  the  fracture  extends  and  becomes  complete. 
If  the  Eoi-ce  is  inTiIonged  it  ia  easy  to  understand 
how  the  neck  of  the  bone  is  driven  into  the  loose 
cancellous  tissue  of  the  trochanter,  and  remains  im- 
pacted there,  or  aplita  it  up  in  various  direotiona, 
producing  the  comminuted  fractures  of  this  process, 
which  are   so  commonly  met  with  in  thia   form   of 

Symptoms. — When  the  extracapsular  fracture 
is  not  impacted,  the  signs  by  which  it  may  be  recog- 
nised are  well  marked,  and  there  can  be  no  probability 
of  mistaking  it  for  the  intracapsular  variety ;  for 
though  to  a  certain  extent  the  signs  of  the  two 
injuries  are  the  same,  still  in  the  extracapsular  form 
of  injury  they  are  much  more  strongly  marked  than  iu 
the  other  variety.  The  violence  by  which  the  frac- 
ture ia  produced  is  very  much  more  severe,  and  ia 
usually  applied  transversely. 

The  crepitus  is  generally  well  marked,  and  the 
ahortening  very  great ;  while  the  pain  and  consti- 
tutional disturbance  are  much  more  severe  than  in 
the  intracajisular  fracture. 

In  diagnosing  the  injury  there  ia  the  history  of  a 
severe  blow  or  fall  npon  the  hip.  The  patient  is 
found  to  be  more  or  leas  collapsed,  and  to  complain  of 
great  pain  in  the  part,  which  is  found  to  be  swollen 
and  ecchymosed,  and  present  signs  of  a  direct  injury. 
Any  attempt  to  move  the  limb  ia  attended  with  very 
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Hevere  pain,  and  the  patient  ia  unable  to  taove  it  in 
the  slightest  degree  by  bis  own  unaided  efforts. 

The  limb  is  considerably  shortened,  ajid  generally 
everted,  the  shortening  never  being  leas  than  an 
inch  and  a  half;  frequently  as  much  as  tvro  inches  and 
a  half  or  tbree  inches.  The  eversion  ia  very  complete, 
the  whole  limb  being  rolled  outwards,  and  resting  on 
its  outer  side  on  the  bed,  with  the  thigh  flexed  some- 
what on  the  pelvis,  and  the  leg  on  the  lliigh. 

The  crepitus  is  very  loud  and  distinct,  and  may  be 
readily  felt  by  laying  Uie  hand  on  the  trochanter  and 
rotating  the  limb. 

When  the  fracture  is  vmipacted,  the  signs  by  which 
it  may  be  recognised  are  not  so  clear,  and  ai-e  to  a  cer- 
tain extent  of  a  negative  character.  There  ia  also 
more  difficulty  in  diagnosing  it,  from  the  intracapsular 
form  of  fracture. 

We  have  in  these  cases,  however,  as  in  the  non- 
impacted  form,  the  history  of  severe  violence  applied 
transversely  to  the  hip,  together  with  bruising  and  the 
local  signs  of  injury,  and  severe  fixed  pain,  increased 
by  pleasure  on  the  trochanter  or  any  attempt  to  move 
the  limb.  As  a  rule,  the  loss  of  power  in  the  limb  is 
also  complete,  though  in  exceptional  cases  the  patient 
may  be  able  to  rotate  it  somewhat,  or  }iartia!ly  flex  it. 
The  limb  is  fixed  and  generally  everted,  though  some- 
times the  foot  is  in  a  straight  position,  or  even  in- 
verted, depending  upon  the  position  ef  the  fragment* 
at  the  moment  of  impaction.  There  is  shortening 
generally  to  the  extent  of  about  an  inch,  and  this  no 
extension  will  rectify. 

Crepitus  is  entirely  absent,  or  only  very  indistinct, 
and  no  prolonged  efforts  should  be  made  to  elicit  this 
sign,  since  it  is  quite  unnecessary  to  establish  the 
diagnosis,  and  the  attempt  to  obtain  it  may  be  the 
means  of  doing  irreparable  mischief. 

hanter  will  be   found   to    be  somewhiLt 
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I    diiiplaced,  being  approximated  to  the  median  line  of        ^H 
r    the  body,  and  to  the  crest  of  the  ilium,*  but  will  be        ^H 


found  to  move  with  the  head  of  the  bone,  when  it  i 
rotated  in  the  acetabulum. 

The  diagnosis  between  the  intracapsular  fracture 
and  the  impa*ited  extracapsular  fracture  is  to  be  made 
by  attention  to  the  age  of  the  patient,  and  by  the 
degree  and  direction  of  the  violence  which  caused  the 
injury,  and  from  the  fact  that  in  the  latter  form  of 
inj  ury  extension  will  not  restore  the  limb  to  its  proper 
length,  as  in  the  former  instance. 

Treatment. — Extracapsular  fractures  unite  by 
bone  as  soundly  as  fracturoa  in  any  other  situation. 
Tlie  endeavour  of  the  surgeon  should  be,  there- 
fore, to  obtain  tliia  result  by  overcoming  the  shorten- 
ing, and  bringing  the  hi-oken  ends  into  apposition  by 
steady  estension,  and  maintaining  them  there  by  a.  suit- 
able appliance.  If  the  patient  is  a  sound  and  vigorous 
adult,  undoubtedly  the  best  means  of  maintaining  the 
extension  is  by  means  of  the  long  splint  (Desault's  or 
Liston's)  and  the  perineal  band  ;  or,  instead  of  the  peri- 
neal band,  some  surgeons  prefer  to  make  extension 
by  the  application  of  a  weight  to  the  foot 

I  have  found  considerable  advantage  in  some  cases 
by  a  combination  of  the  two. 

Sir  Astley  Cooper  in  these  cases  recommended  the 
double  inclined  bed,  with  the  feet  and  ankles  tied  to- 
gether, and  a  broad  well-padded  belt  strapped  around 
the  pelvis,  so  as  to  press  the  fragments  of  the  tro- 
chanter firmly  together. 

This  plan,  however,  is  not  so  efficient,  as  far  ai 
tension  is  concitrned,  as  the  long  splint,  and  is  i 
likely  to  be  followed  by  permanent  shortening,  thongh 
the  patient  is  less  exposed  to  the  risk  of  ulceration 


I 


*  For  the  means  by  wMoh  the  poBitioo  of  the  troolianter  may  be 
deniDnstrnted,  tct  pngH  337. 
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y.  Fmciiircs  of  the  great   trochanler— 

Froictures   of  the  great   troclianter  may  be  of  two 

(1)  Wh^re  the  fracture  passes  through  the  great 
trochanter  in  such  a  mariner  that  the  head,  ueck,  and 
part  of  the  great  trochanter  are  separated  from  the 
shaft  and  rest  of  the  trochanter. 

(2)  Where  this  process  itself  is  separated  from  tha 
remainder  <£  the  bone. 

(1)  This  form  of  fracture  was  desciibed  by  Sir 
Astley  Cooper  as  "oblique  fracture  through  the  tro- 
chanter major,  without  implicating   the   neck   of  the 

It  is,  in  fact,  as  regards  its  direction,  a  very  similar 
injury  to  the  eKtraeapsular  fractni'e  just  described,  the 
diSerenee  consisting  in  the  line  of  fracture  which 
starts  from  the  lower  portion  of  the  neck,  passing 
obliquely  upwards  and  outwards,  through  the  base  of 
the  trochanter  major.  Thus  the  head,  neck,  nnd  upper 
and  inner  part  of  the  great  trochanter  are  separated 
from  the  lower  and  outer  part,  which  remains  con- 
nect«d  with  the  shaft  of  the  bone  (Fig.  3d). 

The  displacement  which  occurB  in  these  cases  is 
principally  due  to  the  lower  fragment  being  drawn 
upwards  and  Imckwards  by  the  glutseus  maximua 
muscle,  so  that  its  upper  end  forms  a  prominence  on 
the  back  of  the  ilium,  in  the  noighhourhood  of  the 
sciatic  notch,  and  simulates  a  dislocation. 

The  symjitoms  to  a  considerable  extent  resemble 
those  of  eitracapsular  fractur*  ;  that  is  to  say,  thei-e 
is  aborteiung,  sometimes  very  coiisiderahle ;  great 
1  of  tlie  limb,  pain,  increased  by  movement^ 
1  in  some  cases  the  patient  is  unable  to  turn  in 
or  to  sit,  any  attempt  to  do  so  causing  him  gi'eat 

~'ere  is  also  a  very  marked  alteration  in  the  posi- 
Uie  great  trochanter,  and  distinct  creiiitua  caa 
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be  felt  by  making  exteasion,  and  then  rotating  tUo 
limb,  or  moving  the  trochanter  with  the  fingers. 

According  to  Sir  Astley  Cooper,  the  diagnoaia  from 
extmcapsuLtr  fracture  may  be  made  by  the  fact  that 
"  the  upper  portion  of  the  trochanter  does  not  obey 
the  motions  of  the  lower,  and  of  the  ehaft  of  tho  bone." 

The  treatment  in  these  casea  ia  the  same  as  that 
which  has  beea  recommended  for  fracture  of  the  neuk 
of  the  femur ;  namely,  extension  by  means  of  the  long 
apliiit,  and  steady  support  of  the  limb  in  its  normal 
position. 

II.  Fraclnre  or  the  great  troehaoler,  with- 
out any  fracture  of  the  neck  or  shaft  of  the  bon^  has 
been  said  to  occur. 

Most  of  the  recorded  cases  have,  however,  taken 
place  in  young  persons,  and  were  doubtless  instances 
of  separation  of  the  epiphysis  of  the  trochanter  major. 

The  symptoms  of  this  fracture,  if  it  ever  occurs, 
are  identical  with  those  of  separation  of  the  epiphyaia, 
and  the  two  injuries  will  therefore  be  considered  to- 
gether in  the  next  section. 

h.  Separation  of  tbe  epipliTsis  of  the  head 
of  the  femur  ia  no  doubt  a  possible  injury,  andfro- 
quontly,  as  is  well  known,  occurs  eis  a  oonsequence  of 
disease.  As  the  result  of  injury  I  am  not  aware  of 
any  preparation  which  demonstrates  the  fact,  and  ia 
consequence  of  the  small  size  of  the  epiphysis,  and  ita 
protected  position  within  the  acetabular  cavity,  its 
separation  must  necessarily  be  of  rare  occurrence. 

Several  supposed  instances  of  this  accident  have 
been  recorded.  The  two  usually  quoted  are  those  by 
South,  occiuring  in  a  boy  of  teu,*  and  by  Post,  in  a 
girl  aged  sixteen ;  t  but  in  neither  did  the  injuiy 
prove  fatal. 

The  symptoms  resemble  those  of  fracture  of  the 

•  Chelini'a  "Siirgery,"  p.  2(58. 

+  iV™  York  Jmmui,  voL  iu,,  p.  lOO. 


1 
I 


H  250          Fractures  AND  Dislocations.      [Sat.  ii.  ^^H 

H  neck  of  the  thigb  bone,  with  the  exception  that  the  ^^H 

V  crepitus,  if  any  exists,  is  of  a  soft  character,  differ-  ^^H 

ing  from  the  harsh  crepitus  which  is  felt  in  a  case  of 

fracture  of  a  young  and  healthy  bone. 

Separation  ol  tbe  cpipbysis  of  the  §Teat 

trochanter  is  a    more    definite  injury,  which  haa  ^^^ 

H  been    verified    by  post  -  iiiort«ni    examination.*     It  ^^H 

H  appears  always  to  be  the  result  of  direct  violence.     La  ^^H 

H  tliis  injury,  and  also  where  the  trochanter  is  separated,  ^^H 

^^  later  in  life,  from  fracture,  the  broken  fragment  is  ^^H 

^1  usually  drawn  upwards  and  backwards  by  the  acticHl  ^^H 

^P  of  the  gluteus  medius  and  minimus  muEclea  and  the  ^^H 

^^  small  external  rotators.     In>Mr.  Aston  Key's  caa^  ^^H 

^1  recorded  by  Sir  Astlcy  Cooper,  the  broken  fragment  ^^H 

^B  'was  not  displaced,  being  held  in  position  by  means  of  ^^^H 

^B  its  fibrous  and  tendinous  coverings.     The  symptamR  ^^H 

^B  are   separation   of    the     fragments,     the     trochanter  ^^H 

■  being   felt   above    and   behind   its   natural    position.  ^^H 

H  Sometimes,  on  account  of  the  swelling  and  extravasa-  ^^H 

H  tion  of  blood,  this  process  cannot  be  made  out^     Ths  ^^H 

H  movements  of  the  hip  joint  can  be  made,  and  there  is  ^^H 

H  no    shortening.      When    fracture    has    taken    place^  ^^H 

^1  crepitus  can  be  felt  by  fiexing  and  abducting  tlie  thigh  ^^H 

^^  and  rotating  it  outwards,  at  the  same  time  that  the  frag-  ^^H 

^K  meuts  are  firmly  pressed  together  ;  and  even  in  casea  ^^H 

^H  of  disjunction  of  tbe  epiphj'sia,  a  soft  crepitus  may  fas  ^^H 

^H  obtained  by  the  same  means.  ^^H 

^B             In  the  treatment  of  these  cases  there  in  always  the  ^^| 

^V  grentent  diHiculty  in  maintaining  the  fragment  in  ita  ^^| 

^H  proper  place.     Sir   Astley  Coojier,    in   one   case    in  ^^H 

^^  which  he  believed   that    this  injury  bad   occurred,  ^^H 

^H  endeavoured,  by  applying  compresses  and    bandages  ^^H 

^^B  upon  the  upper  portion  of  the  trochanter,  to  draw  it  ^^H 

^^^  downwards  and  fix  it  in  ita  place,  and  probably  this  ^^| 

^^^1             *  Mr.  Henry  Morria  ha>  collected  six  eiamplei  of  this  injury,  ^^^| 

^^H  which  app«nn  to  be  nil  the  weU-aulhenticnted  oues  which  hava  ^^H 
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is  alt  that  can  be  done.  The  prognosis,  therefore,  as 
regards  the  comiJete  recovery  of  the  luoveaients  of  tlio 
Iiip,  Lb  most  unfavourable,  and  the  patient  will  pro- 
bably recover  with  a  certain  degree  of  laTooness. 

Fracfiires  of  the  ebaft  of  the  femur, — 
Tlie  shaft  of  the  femur  may  be  broken  at  any  part, 
from  just  below  the  lesser  trochanter  to  just  above  the 
condyles.  The  middle  third  of  the  bone  is,  however, 
much  more  frequently  broken  than  either  the  upper 
or  lower  third,  and  the  centre  of  the  bone  is  the  spot 
where  fracture  most  commonly  occurs.  Fractures  in 
the  lower  third  are  more  common  than  those  in  the 
upper  third,  on  account  of  the  bone  in  the  former  situ- 
ation being  more  exposed  to  the  effects  of  direct 
violence.  Fracture  of  the  shaft  of  the  femur  may 
occur  at  any  age,  being  proportionately  more  common 
iu  children  than  adults. 

Caases. — Fracture  of  tho  shaft  of  the  thigh  bone 
may  be  caused  by  any  of  the  influences  which  produce 
fracture ;  that  is  to  say,  either  by  direct  violence, 
indirect  violence,  and  muscular  action. 

Fractures  in  tho  upper  third  of  the  bone  are  almost 
always  produced  by  indii'ect  force,  while  in  the  lower 
tliird  the  fracture  is  caused  for  the  most  part  by  a 
direct  blow ;  in  the  middle  third  either  form  of 
violence  may  produce  the  solution  of  continuity  and  in 
about  equal  proportions.  The  femur  has  often  been 
broken  by  muscular  violence,  though  not  so  frequently 
as  Uie  humerus.  Nevertheless,  a  sufliuient  number  of 
cases  have  been  recorded  to  prove  that  this  injury  may 
take  place  witliout  any  apparent  disease  in  the  bone. 

Fi'actures  of  the  thigh  bone  may  present  every 
variety ;  they  may  be  multiple,  comminuted,  and  com- 
pound. They  may  be  impactwl*  or  dentated  with  the 
fragments  interlocked. 

As  regards  the  direction,  they  may  be  oblique, 
*  ikca,  BOSB  bj  brjant ;  l-ath.  Soc.  Traaa.,  vol.  xax.,  p.  190. 
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longitndinal,  transverae,  or  spiraL  The  oblique  frao- 
tare  is  probably  the  most  common  form  in  the  adult, 
and  in  consequence  of  ita  bein§;,  for  the  most  part,  the 
result  of  indirect  force,  is  more  commonly  found  in  the 
upper  than  the  lower  part  of  the  bone.  The  most 
common  direction  which  the  oblique  fracture  of  iJie 
femur  takes,  is,  in  the  upper  part  of  the  hone,  down- 
wards and  inwards,  and  in  the  lower  part  of  the  bone 
downwards  and  forwards,  with  usually  a  slight  inclina- 
tion either  inwards  or  outwarda  The  oblique  fracture 
of  the  lower  end  of  the  bone,  where  the  direction  is 
downwards  and  backwards,  is  not  common,  but  is  of 
especial  interest,  since  in  these  cases  tlie  upper  frag- 
ment is  displaced  backwards  and  its  lower  end  is  liable 
to  injure  the  popliteal  vessels  or  nerves,  and  produce  a 
very  serious  complication. 

The  transverse  fracture  is  especially  likely  to  occur 
in  children,  in  whom  this  form  of  fracture  is  more 
common  than  the  oblique.  In  these  cases  the  perios- 
teum is  thick,  and  not  always  completely  torn  acrosSj 
and  there  is,  therefore,  very  often  little  or  no  dis- 
placement. 

Cases  of  longitudinal  fracture,  especially  of  ths 
lower  end,  are  not  uncommon  in  the  femur. 

Mr,  H.  Morris  has  described,  partly  after  M, 
F^v^,  a  peculiar  form  of  spiral  fracture  of  the  femur, 
produced  by  torsion,  and  which  he  terms,  after  M. 
Lei-iche,  "helicoidal"  fracturea  M.  Fev6  believes 
that  the  direction  the  line  of  fracture  will  take  depends 
upou  the  manner  in  which  the  torsion  is  applied, 
whether  inwards  or  outwards.  He  concludes  that  in 
"  fractures  caused  by  outward  torsion  the  inferior  frag- 
ment niountB  upwards  over  the  lower  end  of  the  superior 
fragment ;  and  that  in  fractures  caused  by  inward 
torsion  it  mounts  upwards  on  the  inner  side  of  the 
perior  fragment."" 
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As  a  inile,  the  displacement  ia  tincture  of  the  shaft 
of  the  femur  is  veiy  considerable,  and  except  in  cases 
where  impaction  has  taken  place,  or  in  children 
■where  the  periosteum  remains  intact,  it  ia  rare  for 
fracture  to  take  place  without  some  amount  of  dis- 
placement. Its  direction  depends  to  some  extent 
upon  the  direction  of  the  line  of  fracture.  The 
lower  fragment  is  drawn  upwards,  generally  behind 
the  upper  fragment,  and  displaced  a  little  to  the  inner 
side  ;  especially  if  the  fracture  has  taken  place  in  the 
upper  part  of  the  shaft  The  lower  fragment  ia  at  the 
same  time  rotated  outwards.  The  manner  ia  which 
this  displacement  takes  place  appears  to  he  as  foIlowB: 
When  the  femur  ia  snapped  across,  the  lower  fragment 
naturally  falls  backwards,  from  the  weight  of  the  lower 
part  of  the  limb.  It  is  then  pulled  upwards  by  the 
rectus  in  front,  and  the  hamstring  muscles  behind, 
and,  at  the  same  time,  a  little  inwards,  by  the  adductor 
muscles.  Occasionally  the  lower  fragment  may  be  in 
front. 

From  the  weight  of  tJie  lower  part  of  the  limb  the 
foot  naturally  falls  outwards,  all  support  to  it  having 
been  withdrawn,  and  this,  in  consequence,  produces  the 
outward  rotation  of  the  lower  fragment. 

As  a  rule,  when  the  fracture  occurs  in  the  upper 
third  of  the  bone,  the  upper  fragment  is  thrown  up- 
wards and  outwards.  This  has  been  attributed  to 
the  combined  action  of  the  psoas  and  iliacus  drawing 
the  fragment  forwards,  while  it  is  at  the  same 
time  everted  and  drawn  outwards  by  the  external 
rotators  and  glutei  muscles.  But  this  displacement 
is  not  constant ;  sometimes  it  is  found  to  have 
teken  place  in  other  directions,  which  would  not 
be  the  case  if  the  displacement  were  due  solely  to 
muscular  action. 

By  moat  surgeons  the  alteration  in  position  of  the 
upjer  fragniout   is    believed   to   be   duo,  in  a  great 
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measure,  to  the  pressure  of  the  lower  frF^;mBnt  agaiust 
it,  "which  drives  it  upwards  aud  BO  produces  tnoi^. 
or  leaa  anguhir  distortion. 

Symptoms. — The  signs  of  fracture  of  the  shaft 
of  the  thigh  bone  are,  iu  the  majority  of  cases,  so  well 
marked  and  so  palpable  that  a  glance  at  the  position, 
of  the  limb  is  often  all  that  is  Decsssai'j  for  tha 
surgfion  to  aiTive  at  a  correct  diagnosis.  The  patient' 
lies  oil  his  back  with  the  injured  thigh  slightly  flexed' 
on  the  pelvis  and  the  leg  on  the  thigh.  The  whols 
limb  is  everted  and  rests  on  its  outer  side  on  the  bed,. 
and  has  a  peculiar  helpless  appearance,  the  patient 
being  unable  to  move  it.  The  thigh  appears  also  to  be 
shortened  and  unnaturally  curved. 

When  a  more  careful  examination  is  made  there 
ia  found  to  be  actual  shortening,  aometimea  to  the 
extent  of  two  or  three  inches ;  there  is  increased 
mobility  in  the  continuity  of  the  bone,  and  any 
attempt  to  move  the  limb  is  attended  by  greai' 
pain.  The  displaced  fragments  may  often  be  felt 
prominently  under  the  skin,  especially  the  lower  end  o£ 
the  upper  fragment  at  the  front  and  outer  side  of  thS' 
limb.  Crepitus  can  generally  be  felt,  if  the  fracture  isi 
oblique,  by  simple  rotation  ;  if  it  is  transverse,  by  ro- 
tation after  extension  has  been  made. 

In  some  esceptionol  cases,  where  impaction  haA- 
taken  place,  the  diagnosis  is  not,  perhaps,  quite  so  easy  ; 
but  by  careful  measurement  the  presence  of  shortening 
may  be  ascertained,  and  this,  together  with  the 
alteration  in  the  axis  of  the  limb,  which  will  be 
present,  will  establish  the  diagnosis. 

Prognosis.' — Since  the  days  of  Hippocrates  much 
difference  of  opinion  has  prevailed  as  to  whether  a 
certain  amount  of  shortening  is  or  is  not  a  necessary 
consequence  of  fracture  of  the  shaft  of  the  femur  when 
displacement  has  taken  place.  Now-a-duys  surgeons 
are  pretty  iiuanimously  agreed  that  it  ia  impossible,  in 
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I     the  majority  of  cases,  to  prevent  a  slight  degree  of       ^^| 
f     shortening,  perhaps  not  more  than  half  aa  inch.      This        ^^| 
ahortening  however,  need  not  be  so  great  as  to  be  per-  ^^ 

ceptible  to  the  patient,  or  to  cause  him  to  limp  in 
■Wiilking,  for  by  a  sbght  involuntary  inclination  of  the 
pelvis  it  may  be  corrected,  so  that  no  alteration  in  the 
patient's  gait  can  be  perceived.  Telpeau  saya  that 
after  fracture  of  the  femur  there  is  no  limping  unless 
the  shortening  exceeds  three-quarters  of  an  inch. 

The  shortening  may  be  due  to  two  different  causes, 
either  to  the  impossibility  of  restoring  to  its  full  length 
a  thigh  bone,  shorteBsd  by  fracture,  by  any  force  whieli 
can  be  safely  applied  to  living  tissue,  or  to  the 
impossibility  of  maintaining  a  sufficient  amount  of 
extension  after  reduction  has  been  accomplished.  In 
regard  to  the  first  cause,  Dr.  Montgomery  instituted 
ftn  interesting  experiment.  In  a  case  of  fi-acture  of 
the  femur  in  a  muscular  man  he  tried  reduction  after 
death.  The  fraeturo  overlapped  to  the  extent  of  one 
inch  and  a  quarter,  and  be  found  that  extension  by 
means  of  a  weight  of  one  hundred  and  twenty  poun(& 
over  a  pulley  for  seventeen  hours  waa  not  sufficient 
to  entirely  overcome  the  shortening.  He  concludes, 
therefore,  "  that  in  most,  and  probably  in  all,  cases  of 
fracture  of  the  femur,  whether  transverse  or  oblique, 
with  shortening,  the  fractured  ends  of  the  bone  cannot 
he  placed  in  exact  apposition  by  any  force  which,  caa 
he  aafoly  applied  to  living  tissue."  * 

In  young  children  the  probability  of  permanent 
shortening  after  fracture  of  the  femur  is  not  so  great. 
In  a  large  number  of  these  eases  the  fracture  is  trans- 
verse, and  in  consequence  of  the  jieriosteum  being 
thicker  it  is  often  only  partially,  or  even  not  at  all, 
torn,  and  thei^efore  the  frngmenta  have  never  quitted 
each  other,  but  remain  in  contact.  When,  however, 
the   fracture  is  oblique  and   overlapping  lias  taken 

*  Jmer.  Joiirn.  Med.  Sc;™«j,  July  1872;  p,  113. 
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place,  there  is  often  as  great  difficulty  in  young  children 
as  in  adults  in  preventing  shortening,  on  account  of  the 
impossibility  of  maintaining  the  requisite  amount  of 
extension  from  the  delicacy  of  the  skin  and  the  liability 
to  the  production  of  ulceration  from  the  pressure  oS. 
the  various  appliances  used. 

As  regards  the  ultimate  recovery  of  the  patient,  a 
simple  uncomplicated  case  nearly  always  does  well, 
"When  occurring  in  old  people,  or  if  the  fracture  is 
compound  or  complicated  with  the  wound  of  a  large 
vessel  or  extends  into  the  knee  joint,  the  prognosis  is 
unfavourable. 

The  treatment  of  fractures  of  the  shaft  of  the 
femur  may  be  conducted  indifferent  waya;  thatwhichia- 
usually  adopted  in  the  I/jndon  hospitals  is  by  the  long 
splint,  the  old-fashioned  plan  of  treating  fracture  rf 
the  thigh  in  the  flexed  position  having  almost  died 
out.  Of  the  two  forms  of  long  splint,  Desault's  c»- 
liston's,  I  decidedly  give  the  preference  to  the  former; 
on  account  of  the  support  which  it  gives  to  the  outer- 
side  of  the  foot,  and  which  serves  to  obviate  the  ten- 
dency to  rotation  outwards.  By  most  surgeons  IJ1B' 
two  forms  of  sj^lint  are  used  indiscriminately,  and  na* 
doubt  excellent  results  may  be  obtained  with  either  il' 
properly  applied.* 

I  am  bIso  a  strong  advocate  for  the  application  of 
three  short  thigh  splints  in  addition  f«  the  outside  long 
splint;  they  serve  to  remedy  any  angular  displace- 
ment which  may  have  taken  place,  and  at  the  same 
time  support  the  thigh  and  lessen  the  tendency  to 
muscular  spasm.     Many  surgeons,  however,  dispensa 

*  It  Ijgton'a  Bplmt  is  used.  a.  imall  vouden  oroes  btu  sLould  ba 
fastened  below  the  eplint  and  a  few  mohe*  from  ita  lower  end. 
This  will  prevent  the  tendeDc^  to  rolling  outwarda  of  the  limb,  and 
alao  fnmn  a  mean  by  whioh  the  heel  a  raided  from  the  bed,  and 
□liviatea  injnrioua  pieaaure  on  this  part.  Or  a  landbac;  maybe  lajd 
along  the  outer  side  of  the  limb,  which  materiuUy  aatasts  in  keeping 
it  tiiiiet  and  preventing  outward  rotation. 
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■  'with  fhe  use  of  short  splints,  and  some,  instead  of  them, 
r  bandage  the  whole  limb  evenly  and  carefully  from 
below  upwards. 

In  the  treatment  of  fracture  of  the  shaft  of  the 
femur  by  means  of  the  long  splint,  extension  is  gener- 
ally maintained  hy  means  of  the  perineal  band,  which 
is  certainly  a  conyenient  and  efficient  means  of  attain- 
ing thia  object.  It  may  be  made  of  a  piece  of  soft 
bandage,  stitched  so  as  to  fonn  a  tubular  bag,  which 
is  to  be  stuffed  with  cotton  wool ;  or,  what  is  better,  of 
a  leather  strap,  softly  padded  Ewid  covered  with  wash- 
leather.  Ocoasionally  it  may  happen  that  the  perineal 
band  will  cause  escoriation  or  undue  pressure,  when 
other  means  of  extension  must  he  resorted  to. 

A  very  ingenious  contrivance  for  making  exten- 
sion has  been  invented  by  Mr.  Buckatone  Brown.  It 
consists  of  a  strong  vulcanite  ring  attached  to  the 
foot  by  means  of  a  stirrup  in  the  ordinary  way. 
The  ring  is  connected,  by  a  hook,  to  a  screw  stem 
attached  to  the  lower  part  of  the  long  splint,  which 
should  project  about  eight  inches  beyond  the  foot 
Mr.  Brown  recommends  that  between  the  screw  stem 
and  the  long  splint  a  piece  of  inch  plank  should  be 
inserted.  This  is  firmly  screwed  to  the  splint,  and  the 
screw  stem  to  it,  by  which  means  the  direction  of  the 
traction  is  in  a  line  with  the  axis  of  the  limb.  By 
turning  the  screw  tho  amount  of  extension  can  be 
regulated  to  a  nicety.* 

Mr.  Cripps'  method  of  applying  extension  is  by 
means  of  a  jointed  splint,  with  an  indiarubher 
band  or  accumulator  inserted  into  it,  so  that  exten- 
sion and  counter-extension  are  kept  up  by  one  force, 
and  can  be  carefully  regulated. 

Mr.  De  Morgan  applies  extension  by  means  of  a 
stirrup  attached  to  the  injured  leg  or  foot,  and  which 
is  connected  by  a  series  of  pulleys,  through  a  pedal 
■  Zo7ic<(,  vol.  ii.,  p.  BH  ;  187 i. 

R-17 


258  Fractures  and  Dislocations. 

cross  bar  attached  to  a  long  Bpltiit  applied  to  ths 
Bound  side,  with  an  indiambber  accumulator  cott- 
nfected  with  the  perineal  band. 

Mr.  Bryant  endeavours  to  do  away  altogether 
with  the  perineal  band  by  means  of  a  double  long 
splint,  one  splint  being  applied  to  either  side  of  the 
body,  and  the  two  connected  together  by  sliding  poda 
below  the  feet  and  over  the  cbest ;  persistent  elastie 
extension  is  kept  up  by  means  of  an  accumulator.  The 
advantages  that  he  claims  for  it  are  :  (1)  that  it  ia  far 
more  coinforta,ble  than  other  splints ;  (2)  that  it 
most  thoroughly  immobiliaea  the  limb ;  (3)  that  it. 
maintains  parallelism  of  the  lower  extremities. 

In  the  various  plans  which  have  been  enumerated, 
the  long  splint  has  formed  an  essential  element  in  the 
treatment  of  the  caae.  Many  surgeons,  however,  imd 
especially  American  sui^ons,  are  fond  of  discarding  the 
□se  of  the  long  splint  altogether,  and  of  ap]>lying  four 
short  splints  between  the  groin  and  the  knee,  and 
making  extension  by  means  of  a  weight  passing  over  a 
pulley  attached  to  the  bottom  of  the  bed,  counter-exten- 
sion being  made  by  a  perineal  band  atta^ched  to  the  head 
of  the  bed.  James,  of  Exeter,  and,  more  recently, 
Gurdon  Busk,  of  New  York,  have  employed  this  means.* 

Dr.  Gurdon  Busk  uses  a  perineal  band  composed  of 
indiarubbev  tubing  stuffed  with  bran  or  cotton  lamp- 
wick,  and   an   extending  weight   of  five   to   twenty 
pounds.      He  believes   that   better  results    may    bo 
obtained  by  this  plan  of  treatment  than  any  other. 
Professor  Spence  aJso  strongly  advocates  the  extensii 
plan  for  treating  fractures  of  the  femur,  and  stat 
that  he  now  rarely  uses  the  long  splint ;  and,  aflei 
some  years'  experience,  "unhesitatingly  commends 
metliod  to  aU  who  may  not  have  tried  it."  t 

*  HIMadub  appears  to  hsve  been  tbe  lint  to  treat  fnohii 

tbigh  in  this  way,  and  liai  deaoiibed  an  apparatu*  for  ""- 

(Hildani,  "  Opera,"  p.  47). 

t  Mediva  Timet  and  Oaielte,  vol.  ii.  p.  235  ;  1S75 
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II  A  combination  of  the  two  plans  has  been  advo      ^H 
aited  by  some.     That  ia  to  say,  a  long  splint  applied      ^| 


to  the  outer  aide  of  the  limb,  and  extension  by  means 
of  a  weight  and  pulley  attached  to  the  end  of  the  bed. 
The  long  splint  can,  if  desired,  have  a  hinge  at  the 
hip,  BO  that  the  body  can  be  flexed  while  the  splint 
steadies  the  bone. 

A  second  plan  of  treating  fractures  of  the  shaft  of 
the  femur  ia  by  means  of  suspension  of  the  limb,  the 
extension  being  maintiiined  by  the  weight  of  the  body. 
This  plan  of  treatment  has  been  mainly  advocated  by 
the  American  surgeons,  and  there  are  two  different 
forms  of  apparatus  by  which  it  may  be  applied. 

Dr.  Niithtin  E.  Smith's  "  anterior  "  splint  consists 
of  a  framework  of  stout  wire  covered  with  cloth. 
This  is  bent  in  such  a  manner  that  when  applied  to 
the  front  of  the  limb  the  thigh  is  flexed  on  the  pelvis, 
and  the  leg  on  the  thigh.  After  the  fracture  has  been 
set,  the  splint  is  securely  bandaged  to  the  limb,  and 
then  suspended,  by  two  hooks  insert*^!  into  it,  to  a 
pulley  over  the  bed.  The  upper  hook  ought  to  be 
attached  to  the  splint  over  the  seat  of  fracture,  the 
lower  one  about  the  middle  of  the  leg. 

Dr.  Hodgen's  suspension  splint  consists  of  a  wire 
framework  supporting  a  cotton  sacking  on  which  the 
limb  is  laid,  and  appears  to  be  more  generally  preferred 
to  Smitli's  anterior  splint 

Mr,  Cooper  Foreter  speaks  highly  of  this  plan  of 
treatment.  He  says  it  is  the  one  which  gives  most 
comfort,  and  fulfils  the  two  requirements  of  (1)  keeping 
the  muscles  of  the  thigh  in  a  state  of  relaxation,  and 
(2)  carrying  out  the  principle  of  rest  by  traction  upon 
the  muscles.* 

With  these  two  exceptions,  the  treatment  of  frac- 
ture of  the  shaft  of  the  femur  in  the  straight  posi- 
tion  is  now  almost  universally  adopted  by  surgeons. 
•  Guy'e  HoBpital  Heport,  187fi  ;  p.  117. 
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But,  formerlj,  fnictures  of  tlie  upper  and  lower  third  ^^H 
wei'e  ti*euteii  in  the  flexed  position.  This  treatment  ^^H 
WH,3  first  advocated  by  Fott,  who  recommended  that  ^^H 
the  leg  should  be  flexed  on  the  thigh,  and  the  thigh  ^^| 
on  the  trunk,  and  the  limb  laid  on  its  outer  side  on  ^^H 

the  bed.     And  this  treatment  is  Btill  advised  in  cer-         ^^| 
tain  cases  hy  some  surgeons  in  the  present  day.     Mr. 
Erichsen  adopts  it  in  the  treatment  of  fracture  about 
ti  couple   of  inches   below  the   trochanter,  and  has 
found  these  cases  turn  out  better  in  this  way  than  ^^ 

hy  any  other  plan  of  treatment.  ^^H 

Many  surgeons  adopt  the  plan  of  putting  up  the         ^^H 
fractured  thigh  at  once  in  some  immovable  apparatus         ^^H 

»aa  plaster  of  Paris,  pasteboard,  or  leather.  Escepfc  with  ^^ 

children,  I  have  had  no  personal  experience  in  this  plan 
of  treatment,  for  it  has  seemed  to  me  that  the  diflicultiea 
of  maintaining  a  sufficient  amount  of  extension  during 
the  process  of  setting  or  dTying  is  a  great  objection  to 
its  use.  And,  at  the  same  time,  I  have  feared  that 
from  the  shrinking  of  the  limb,  the  bandages  might 
become  loosened,  and  some  deformity  result,  which 
would  remain  unrectified  on  account  of  the  impossi- 
bility of  seeing  and  examining  the  fracture.  The 
plan  of  treatment  has  been,  however,  strongly  advo- 
cated by  Erichsen  and  Gamgee  in  this  country,  and 
t\sj  many  surgeons  in  America,  and  very  good  results 
have  been  said  to  have  been  obtained  by  its  adoption. 
I  have  constantly,  however,  used  the  plaster  of 
Paris  splint  in  young  children  and  infants,  in  whom 
the  long  splint  is  not  very  applicable  on  account  of 
the  bandages  becoming  constantly  soiled  with  urine 
and  ffeces,  and  constantly  requiring  renewal.  In 
them  the  necessary  amount  of  extension  may  be 
kept  up,  without  fatigue,  by  the  hands  of  a  dresser  or 
nurse  during  the  process  of  setting,  and  as  in  these 
oases  there  is  less  tendency  to  displacement, the  fracture, 
^^T  *  "Sc/ciicciuni  Act  of  Surgeij,"  voV.\.,  y.  «fe. 
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as  a  rule,  does  well.  The  plan  also  poaaesaes  this 
further  advantage,  that  the  cbiW  need  not  be  confined 
rigidly  to  bed,  hut  can  be  nursed  or  carried  about. 

I  have  treated  many  cases  of  fractured  thigh  in 
children  with  a  very  simple  apparatus.  This  is 
merely  the  ornamental  covering  wLicli  is  made  and 
sold  in  shops  for  flower- 
pots (Fig.  44).  The  limb 
is  first  surrounded  with  a 
flannel  bandage  or  envel- 
oped in  cotton  wool,  after 
the  fracture  has  been  set. 
The  apparatus  is  then  slip- 
ped over  the  thigh,  and 
secured  with  a  couple  of 
straps  and  buckles.  It  is 
■well  to  cut  it  down  some- 
what (as  shown  in  the 
figure)  so  that  it  may  extend 
higher  on  the  outer  tlian 
the  inner  side  of  the  thigh. 
If  it  should  be  considered 
necessary,  extension  can  be 
made  in  addition  from  the 
foot  by  means  of  a  puUey 

attached  to  the  end  of  the  IhoiLilk'''™'  ""  """  ""'  "' 

bed ;   the  child's  Bhoiildera 

being  fixed  to  the  he.vd  of  the  bed  to  prevent  it 
Blip])ing. 

In  an  adult  a  fracture  of  the  femur  generally 
appears  to  be  fairly  firm  in  about  ten  weeks  j  it  is 
advisable,  nevertheless,  to  continue  the  treatment,  ajid 
not  allow  the  patient  to  go  about  without  any  support 
for  at  least  twelve  weeks.  The  fra<:ture  may  appear 
to  be  firmly  consolidated ;  but  will,  nevertheless, 
gradually  yield  under  the  weight  of  the  ija.tx's^'i 
bwlj,  especially  if  it  is  an  a\>\io,M<i  Iyb^^m-w.,  «^^^  ^~ 
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irremediable  deformity  reaiilt  For  about  half  the 
time  (six  weeks  or  so)  the  patient  should  be  confined 
to  bed,  and  constant  extension  kept  up.  At  the  end 
of  this  time  the  limb  maj  be  put  up  in  some  form  of 
immovable  apparatus,  and  the  patient  allowed  to 
move  about  on  crutches,  with  hia  foot  suspended  by  a, 
sling  round  the  neck. 

3.  Fractnres  of  tbe  lower  ead  of  ttie 
femur. — The  fractures  which  are  met  with,  in  the 
lower  end  o£  the  femur  are  tlie  same  as  those  described 
Hs  occurring  in  the  lower  ead  of  the  humerus,  and 
may  be  classified  in  the  same  manner;  viz.  (1)  Fracturft. 
of  the  shaft  above  the  condyles  ;  ( 2)  transverse  fractora-  i 
above  the  condyles,  with  a  vertical  one  between  tbesa 
processes,  the  T-shaped  fracture  ;  (3)  oblique  ftwrtur^, 
separating  either  the  outer  or  the  inner  condyle;  (4) 
longitudinal  incomplete  fracture  between  the  condyles;. 
(5)  separation  of  the  lower  epiphysis. 

(1)  Practnre  of  the  sbaft  a1>OTe  the 
condyles. — This  fracture  generally  takes  place  about 
two  inches  above  the  epiphysial  line,  and  corresponds 
to  the  place  where  tlie  compact  tissue  of  the  shaft 
somewhat  suddenly  merges  into  the  loose  cancellous 
tissue  of  the  lower  end  of  the  bone.  This  is  just  the 
situation  where  the  femoral  artery  lies  close  to  the 

a,  crossing  it  to  teach  the  ham.  This  vessel  is 
therefore  in  danger  of  being  wounded  by  fractures  i 
this  situation. 

The  fractiire  is  generally  transverse,  or  nearly  so, 
L  a  lateral  directicHi,  but  is  oblique  in  an  antero- 
_  Mterior  direction,  the  hone  being  broken  from  above 
and  behind  downwards  and  forwards.  In  some 
instances  the  bone  is  fractured  obliquely  in  a  lateral 
direction  from  without  downwards  and  inwards. 
Occasionally  the  fracture  may  be  impacted,  or  the 
fragments  dentatad,  when  little   displacement   takea 
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In  the  ordinary  fracture  the  displacement  ia  very, 
great,  and  ia  difficult  to  overcome.  For,  in  additiua 
the  fact  tliat  the  lower  fragment  ia  drawn  upwards  bjr 
the  rectus  in  front  and  the 
hamstring  niuacles  behind,  it  is 
also  [lowerfiilly  acted  ujKin  by 
the  gastrocneinitis,  popliteus, 
and  plant«ris  miiscles,  which 
Aqk  it  upon  the  tibia,  so  that 
although  the  limb  may  be  appa- 
rently extended,  the  knee  joint 
is  really  fleied,  and  any  attempt 
at  esteoBion  by  pulling  on  the 
gastrocnemius  tenda  to  increase 
the  deformity  by  dragging  the 
fragment  farther  into  the  ham 
(Fig.  45).  The  lower  end  of  the 
upperfragment  is  also  displaced, 
being  drawn  inwards  by  the 
adductor  mustdea. 

Causes— The  fracture  ia 
usually  produced  by  direct  vio- 
lence, but  may  also  be  cauaed 
by  indirect  force,  as  a  fall  from 
a  heiglit  upon  the  feet,  Hamil- 
ton states  that  tiey  may  be  pro- 
duced by  a  direct  blow  on  the  ^„„„,  „..„,  ^„^.,™.„ 
patella  with  the  knee  bent.  mo  agure  nhim  tbe  dn- 

Symptonis. — The  diagno-       ir™ml',"']^^;»''c."ni'd'f^" 
sis  is  generally  perfectly  easy.       Ei!i'(i"'ot''th^l^S-"  ilft!^ 
It  presents   all    the  character-       *'°'^-> 
istic  signs  usually  met  with  in 

fi-Hcture.  There  is  conaiderable  shortening,  and  great 
deformity  of  the  limb.  The  lower  end  of  tlie  upper 
fragment  can  be  felt  jirominently  under  the  skin, 
sometimes  having  pierced  the  rectus  muscles,  and 
occasionally  the  skiji;  while  the  lower  fragment  oan 
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bo  felt  deep  in  the  popliteal  space.  There 
creased  mobility  above  the  knee  joint,  and  crepitus- 
rafty  be  felt,  jirobalily  from  the  rubbing  of  the  lower  'J 
end  of  the  upper  fragment  against  the  anterior  surface  '  1 
of  the  lower  one,  on  which  it  rests.  In  some 
the  knee  joint  has  been  wounded  from  the  upper  frt^-i 
ment  penetrating  the  cul-de-sac  of  synovial  membrane  J 
beneath  the  quadriceps  extensor  muscle,  wheu  thp '  I 
nature  of  the  displacement  may  be  masked  by  the  \ 
effusion  which  takes  place  into  the  joinL 

Xbe  T-sliBped  fracture  is  merely  a  modifioft-    j 
tion  of  the  above,  and  is  probably,   at  all  events  in. 
some  cases,  cauHed  by  a  continuance  of  the  force,  whiei    I 
produces  the   fracture  above  mentioned,   driving^ 
shaft  of  the  bone  into  the  loose  cancellous  tissue  of 
the  condyles,  and  splitting  them  vertically  from  each 
other;  or,  in  other  cases,  where  the  force  is  greater, 
breaking  them  up  into  a  number  of  fragments. 

In  the  T-shaped  fracture  the  symptoms  are  mucb  , 
the  same  as  in  the  fracture  above  the  condyles,  with'^ 
the  addition  that  the  breadth  of  the  lower  end  of  the   . 
femur  is  very  perceptibly  increased,  and  crepitus 
easily  be  elicited  by  moving  the  condyles  on 
other,  or,  in  some  cases,  by  rubbing  the  patella  from 
side  to  side  over  the  intercondylar  notch. 

Treatment. ^In  spite  of  the  great  amount  ctf 
displacement,  and  the  difficulty  in  overcoming  it,  the 
treatment  of  these  firactui-es  is  generally  fairly  succeas- 
fuL  I  have  always  employed  the  double  inclined 
plane,  and  have  seen  no  cause  to  be  dissatislied  with 
the  results  obtained  hy  its  use.  By  this  means  the 
hamstring  muscles,  and  also  the  muscles  of  the  calf, 
which  drag  the  lower  frt^ment  backwards,  are  all 
relaxed,  and,  in  addition  to  this,  the  angle  of  the 
apliat,  which  may  be  supplemented  by  a  pad  placed 
upon  it,  serves  to  push  the  lower  fragment  into 
position.     Some  surgeons  prefer  the  long  splint  and 
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extension.  If  this  plan  is  adopted,  the  recommenda- 
tion of  Mr,  Bryant,  of  dividing  the  teodo  Achillea, 
should  be  carried  out  This  paralyses  the  gastro- 
cnemius muscle,  and  extension  can  then  be  made  'with- 
out any  fear  of  the  lower  fragment  being  drawn 
backwards  into  the  ham.  Treves  states  that  in  three 
cases  he  has  performed  this  operation,  and  then  treated 
the  fracture  in  the  extended  position.  The  effect 
upon  the  position  of  the  fragments  was  in  each  case 
very  good.* 

(3)  Obliqne  fracture,  eeparatinir  one  or 
the  other  condyle. — This  injury  is,  for  the  most 
part,  produced  by  direct  violence,  as  by  a  kick  from  a 
horse,  or  by  a  fall  upon  the  bent  knea 

In  these  cases  there  is  no  shortening,  since  the 
remaining  condyle  prevents  any  displacement  of  the 
tibia  on  the  femur  taking  place.  But  the  fractured 
condyle  ia  usually  displaced  upwards,  and  the  leg 
deflected  to  the  injured  side.  There  is  also  increased 
breadth  between  the  condyles,  and  crepitus  ia  easily 
to  be  felt  by  seizing  the  broken  fragment  and  moving 
it  to  and  fra  There  ia  always  a  greater  or  lesa 
amount  of  effusion  into  the  knee  joint,  which,  if  con- 
siderable, may  mask  the  other  signs. 

These  fractures  are  to  be  treated  in  the  straight 
position.  If  the  deflected  limb  be  drawn  straight,  the 
displaced  fragment,  still  probably  connected  to  the 
bones  of  the  leg  by  the  ligaments,  will  be  drawn 
downvrards  into  its  normal  position,  and  the  limb 
being  maintained  in  tliis  position  by  a  long  splint, 
union  will  take  place  without  much  deformity. 

Sometimes  a  small  ]nece  of  one  or  other  condyle 
may  be  broken  off,  and  lie  lonse  in  the  joint,  giving 
rise  to  symptoms  resembling  "  loose  cartilage."  Such 
a  caae  is  recorded  as  haiing  occurred  under  the  care 
of  Prof.  Volkmann,  where  the  accident  hnp^eaed 
•  Brit.  Mat.  Joamai,  vol.  \.,  p. ' 
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from  ft  violent  full  on  the  knee.*     In  a  similar 
under  Mr.  Simon,  the  fi'acture  was  produced  by  a 
violent  wrencL-t     In  both  instances  the  porti 
bone  was  Huccessfully  r,!moTed. 

(4)  Longitudinal  fractures  of  the  lower  eod 
of  the  femur,  in  ■which  fisauces  run  upwards  from  tha 
knee  joint  for  a  considenible  distance,  are  not  nucom- 
mon.  They  are  generally  caused  by  falla  on  the  feet 
or  knees.  There  is  often  little  or  no  displacement, 
but  sometimes  the  lower  end  of  the  femur  can  be  felt 
to  be  increased  in  breadth.  If  the  fracture  has  caused 
any  displacement  of  the  articular  surface,  the  irregu« 
larity  can  generally  be  felt  by  moving  the  patella  from 
side  to  side  over  the  intercondyloid  notch,  when,  iitr 
stead  of  the  smooth  surface  felt  in  the  healthy  joints 
an  unevenness  and  a  rough  gi-ating  will  easily  be  per- 
ceived. 

In  all  these  fractures  in  the  neighbourhood  of  the 
knee  joint  there  is  a  probability  of  a  certain  amount 
of  stifihess  of  the  articulation,  remaining.  Passive 
motion  should  therefore  be  commenced  at  the  end  of 
tlie  fifth  or  sixth  week,  and  steadily  persevered  with. 
Kven  if  a  certain  amount  of  adliesion  has  taken  place, 
it  will  often  yield  to  ti^eatment,  and  a  useful  limb  result. 

(5)  Separation  of  tlie  lower  epipbysls  of 
tbe  femur. — This  is  sot  a  very  uncommon  accident, 
occurring  in  young  persons  under  the  ago  of  nineteen 
or  twenty.  In  some  of  these  cases  there  is  an 
ordinary  separation  of  the  epiphysis,  the  fi-acture 
jiasaing  more  or  less  entirely  through  the  line  ol 
junction  of  the  epijjhyaial  cartilage;  in  others  thei-e  i^ 
a  mixture  of  fracture  with  disjunction  of  the  epiphysis. 

In  these  injuries  the  symptoms  are  much  the  same 
as  those  of  transverse  fracture  of  tbe  lowei'  end  of  the 
femur,  and  the  possibility  of  this  lesion  having  taken 
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place  must  be  borne  in  mind  in  dealing  with  iojuriea 
of  this  part  in  young  persons. 

The  treal'inenl  consists  in  putting  up  the  limb  on  a 
double  inclined  plane,  in  oi'der  to  relux  the  muBcles 
which  act  upon  the  fragments,  and  treating  the  case 
as  an  ordinary  fractur&  It  must  be  borne  in  mind 
that  in  these  cases  there  may  be  a  suspension  of 
growth  of  the  bone,  and  it  is  well  to  warn  the  patient 
and  hia  friends  of  the  possibility  of  the  occurrence  of 
Buch  an  evil. 

Compound  fractures  into  tho  knee  joint  generally 
require  amputation.  But  exceptions  may  be  made  in 
the  case  of  healthy,  vigorous  adults  and  in  children, 
unless  there  is  much  injury  to  the  neighbouring  pazia. 
In  these  cases  there  is  little  doubt  that  the  limb  may 
often  be  saved. 

Fracture  of  the  Patella. 
Fracture  of  the  ]>atella  is  a  very  common  injury. 
It  occurs  in  two  main  foi'ms,  which  diUbr  as  to  their 
cause,  the  direction  of  the  fracture,  and  in  other 
particulars,  and  require  separate  consideration.  The 
one  is  produced  by  muscular  action  and  is  transverse 
in  direction  ;  the  other  by  direct  violence,  and  is 
BteUate,  oblique,  or  vertical. 

Transverse  firactare  of  the  patella. — This 
is  the  more  common  form  of  fracture,  and  is  produced 
by  muscular  action,  the  patella  being  moi-e  often 
broken  by  this  means  than  any  other  bone  in  the 
.  body.  The  manner  in  which  the  fracture  is  pro- 
I  duced  is  peculiar,  and  not  simply  the  result  of  the 
muscular  contraction  tearing  the  bone  asunder,  for 
the  lesion  coidd  never  be  caused  by  the  muscles 
simply  pulling  off  the  upper  fragment.  It  occurs 
'iCU  the  knee  is  in  a  position  of  semiBexion.  At 
s  time  the  middle  third  of  the  articular  Burface  of 
the   patella    is    in   contiiet   with    the    condyles,    the 
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upper  portion  of  the  bone  projecting  above  them. 
Under  these  circnmstancea  a  violent  contraction  rf 
the  quadriceps  extensor,  which  acta  in  a  line  nearly 
at  right  angles  to  the  vertical  axis  of  the  patella,  ma] 
snap  the  bone  in  two,  much  in  the  same  w 
piece  of  stick  may  be  broken  across  the  knee. 

In  transverse  fracture  of  the  patella  from 
muscular  violence  the  fracture  is  always,  I  believe, 
oomplete,  and  the  fibrous  structures  which  cover  it  in 
front  and  the  cartilage  and  aynovial  membrane  on  its 
articular  surface  are  also  torn.  In  these  cases,  there- 
fore, the  joint  is  always  opened.  It  is  true  that, 
Mr.  Henry  Morris  has  pointed  out,  it  ia  "  anatomi" 
cally  possible,  if  the  fracture  involve  only  the  lower 
and  non-articular  portion  of  the  patella,  and  if  thtf' 
amount  of  sejmration  of  the  fragment  is  slight,  that  tbs^ ' 
fatty  tissue  behind  the  apex  of  the  patella  over  which 
the  synovial  membrane  is  reflected  may  save  the 
latter  from  injury."  But  in  these  cases  the  fracture 
generally  occurs  near  the  centre  of  the  bone,  and 
therefore  the  synovial  membrane  in  all  transverse 
fractures  of  the  patella,  produced  by  muocular 
violence,  is  lacerated.  The  aponeurotic  covering  of 
the  bone  is  also  torn,  and  in  many  cases  the  patella 
bursa  opened  up.  It  ia  true  that  there  are  one  or 
two  casea  on  record  of  transverae  fractui-e  of  the 
patella,  where  the  fracture  ia  incomplete ;  that  is  to 
Bay,  does  not  involve  the  whole  thickness  of  the 
bone.  But  the  probabilities  are  that  these  lesions 
were  produced  by  direct  violence  and  not  by  muscular 
action.  Notably  a  specimen  in  the  Mus^e  Dupuytren,* 
where  the  fracture  "  involves  only  the  articular 
surface,  and  extends  but  little  deeper  than  the 
articular  cartilage,"  There  is  unfortunately  no  history 
'  attached  to  the  preparation,  but  it  is  clear  that  the 
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fi'acture,  being  on  the  articnlar  surface,  could  not 
Lave  been  caused  \ij  muscular  action,  since  the 
solution  of  continuity  must  take  place  in  th 
from  without  inwards,  and  not  comnience  on  tne 
interna!  or  articular  surface. 

When  the  separation  which  takea  place  between 
the  fr^menta  is  great,  the  fibrous  expansion  on 
either  side  of  the  bone  roust  also  be  torn  to  a 
considerable  ext<'nt.  This  may  he  proved  experi- 
mentally. The  patella  may  be  divided  transversely,  , 
in  the  dead  subject,  with  a  chisel,  and  very  little 
eeparation  of  the  fragment  will  take  place,  even 
though  the  knee  is  bent.  If  now  the  fibrous  ex- 
pansion 0(1  either  side  is  divided  with  a  knife,  and  the 
knee  again  ilesed,  very    considerable   separation   at 

In  consequence  of  this  injury  to  the  synovial 
membrane  the  joint  beeomea  rapidly  filled  with  fluid ; 
at  first  with  blood,  and  subsequently  with  synovial 
fluid  the  result  of  inflammatory  changes  in  the 
synovial  membrane,  in  consequence  of  the  injury. 
The  inflammation  rarely,  however,  goes  on  to  suppura- 
tion, unless  indeed  the  fracture  is  compound, 
accident  which  fortunately  hardly  ever  occurs, 
indeed  is  it  likely  to  do  so,  except  in  cases  sut 
that  recorded  by  Dr.  Erakine  Mason,  where  a  second 
fracture  took  place,  through  the  uniting  medium, 
with  laceration  of  the  skin  over  it,  no  doubt  c 
account  of  the  two  tissues  being  firmly  united  ' 
together  as  the  result  of  the  first  fracture. 

Occasionally  both  patellre  may  be  broken  by 
muscular  action  at  the  same  time.  Mr.  Johnston 
records  a  case  of  simultaneous  fracture  of  both  patellta 
from  muscular  action.*  And  an  instance  of  the  same 
accident  is  recorded  in  the  Boston  Journal,  where  both 
patellw  were  fractured  at  the  same  time  by  a  mis-step  ' 
•  Zonwf,  vol,  iL,  p.  061  ■  1873. 
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off  the  cuib  stono  and  a  violent  muaoular  effort 
the  part  of  tbe  patient  to  prevent  himself  falling. 

Symptoms. — The  signs  bj  vhich  a  traosv 
fracture  may  be  rec(^;niaed  are  generally  well  marked, 
and  there  is  never,  as  a  rule,  much  difficulty  as 
regards  the  diagnosis.  The  history  of  the  manner 
in  which  the  accident  occurred  and  the  sudden  loss 
of  power  in  the  lijnb  are  very  characteristic.  The 
loss  of  power  in  the  quadriceps  extensor  is  complete. 
If  a  patient  with  tiiuisverse  fracture  of  the  patella 
be  requested  to  raise  his  limb  from  the  bed  he  will 
be  quite  unable  to  do  so.  The  separation  of  the 
fragments  can  easily  be  felt,  and  if  no  effusion  has 
taken  place  a  distinct  depression  can  be  seen,  into 
which  the  ficger  can  be  bnried.  If,  on  the  other 
hand,  effusion  has  taken  place  there  wiU  be  an  ac- 
cumulation of  fluid  between  the  fractured  ends.  The 
interval  between  the  divided  portions  of  bone  ii 
increaaed  by  bending  the  knee.  For  the  most  part' 
the  quadriceps  extensor  is  quite  flaccid,  and  if  there  i| 
no  effusion  into  the  synovial  sac,  there  is  no  difficulty 
in  pushing  down  the  upper  fragment  until  it  touch^ 
the  lower,  and  in  this  way  crepitus  may  be  elicited. 
In  the  course  of  a  short  time  after  the  accident 
aynovitia  of  valuing  degrees  of  severity  will  supervene, 
attended  by  effusion,  during  which  time  approximO' 
tion  of  the  fragments  is  difficult  or  altogether 
impossible,  This  generally  lasts  from  ten  days  to  a 
fortnight.  From  this  it  follows  that  the  main 
cause  of  the  difficulty  in  the  approximation  of  the 
fragment  is  not  due  to  the  continued  contraction  of 
the  extensor  muscles  of  tbe  thigh,  but  to  the  effusion 
into  the  joint  pressing  the  pieces  of  bone  apart. 
later  on  it  may  also  be  due  to  the  contraction  of  the 
fibrous  structures  and  to  the  swelling  of  the  injured 
tissues  in  the  neighbourhood. 

■  Medical  Timei  and  Qaiette,  tdI.  iL,  ■p.  SI 
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ITIodo  of  nnlon. — The  union  of  ordinary  trans- 
verse fi-actuiT!  of  the  patella,  where  there  has  been  con- 
sidei-able  separation  of  the  fragments,  is  rarely  effected 
by  bone.  Some  difference  of  opinion  exists  among 
surgeons  on  this  point,  Mr.  Hntchinson  states  "  that 
no  proof  has  yet  been  afforded  that  transverse  fractar* 
of  the  patella  with  conBiderable  separation  at  the  time 
ever  unites  by  bone."*  Mr.  Morris,  on  the  othet 
hand,  while  admitting  its  rarity,  believes  that  it 
sometimes  occui-s,  and  has  collected  four  cases  in 
which  complete  bony  union  has  taken  place,  and 
one  or  two  others  where  the  union  is  partially  bony. 
One  of  these  case^  is  quite  conclusive,  as  the  history 
of  the  accident  is  definite,  the  patient  having  been 
treated  three  years  previous  to  his  death  for  trans- 
verse fracture  with  2^  inches  separation,  and  after 
death  it  was  proved  that  "firm  osseous  union  had 
occurred."  \ 

As  a  rule,  in  transverse  fracture  the  union  ia. 
fibrous.  Tills  may  vary  very  much  as  regards  ittl' 
amount.  The  fi'agments  may  he  so  closely  united  by 
fibrous  tissue  that  no  movement  between  the  frag> 
ments  can  be  made  and  it  is  impossible  to  detet* 
the  line  of  union.  In  other  cases  the  union  may 
consist  of  ligamentous  fibres  of  greater  or  less  den- 
sity, which  may  stretch  almost  indefinitely,  so  that 
the  fragments  may  be  separated  to  the  extent  of  aa 
much  as  five  or  six  inches.  Sometimes  it  happens  that 
no  union  whatever  takes  place  between  the  fractured 
surfaces,  and  the  only  means  by  which  they  are 
connected  is  the  thickened  fibrous  capsule  and  other 
tissues  external  to  the  joint. 

The  fibrous  bond  of  union  when  firat  formed 
very  pliable  and  extensible,  but  becomes  firmer  and 
more  resisting  after  a  time.     From  this  it  happeni^ 
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that  patients  who  have  apparently  recovered  with  good 
and  close  union,  if  allowed  to  bend  the  knee,  will 
return  after  the  lapse  of  time  with  the  union  stretched 
and  tte  fragments  separated  to  a  considerable  extent. 

Mr.  Hutfhinson  haa  pointed  out  that  one  impor- 
tant result  of  transverse  fracture  of  the  patella  is  a 
remarkable  wasting  of  the  quadriceps  extensor,  which 
is  "  altogether  out  of  proportion  to  that  of  the  other 
muscles  of  the  limb,  and  is  almost  invariably  attended 
by  loss  of  power."  From  this  cause  impaired  stability 
often  foOowH  fracture  of  the  patella,  and  it  not  an- 
frequently  happens,  from  the  unsteadiness  of  gait^,l 
that  the  opposite  patella  is  broken  from  an  effort  to  I 
save  a  fall,  or  refracture  of  the  same  bone  may  ocour. 
Under  these  circumstances  a  fresh  fracture  occurs  in 
some  other  part  of  the  bone ;  it  ia  rare  for  the 
ligamentous  union  to  give  way,  Bryant  figures  a  case 
in  which  the  hone  had  been  broken  in  three  places. 

Trealmcnt. — In  the  treatment  of  fracture  of 
the  patella,  the  great  object  is  to  bring  down  the 
upper  fragment,  so  as  to  approximate  it  to  the  lower, 
and  obtjiin  union  with  as  little  separation  aa  possible, 
We  have  seen  that  the  principal  cause  of  the  separa- 
tion of  the  fragments  is  due  to  the  effusion  which  takes 
place  into  the  joint,  and  not,  as  was  formerly  supposed, 
to  the  action  of  the  quadriceps  extensor  muscle.  The 
first  indication,  therefore,  in  these  cases  is  to  get  rid 
of  the  effusion,  and  this  may  be  done  either  by  aspira- 
tion of  the  joint  and  withdrawal  of  the  fluid,  or  by 
pressure  by  means  of  a  Martin's  bandage,  or  by 
the  application  of  cold  evaporating  lotions  or  ice. 
Probably  the  first  means  is  the  most  efficient,  though 
not  quite  devoid  of  danger.*     For  if  the  other  means 

*  .Ses  n  case  by  Ur.  Biiington,  laiaxt,  Jan.  24,  1S85 ;  p.  154. 
In  one  oaie  which  oiiciuTed  io  St.  George's  Eo«pital,  it  wag  found 
impoHHible  to  witbdrew  more  than  baJf-an-onncfi  of  fluid.  beciLiIBe 
tbe  upiratur  became  plugged  with  sidbU  cloti ;  tbii,  honev er, 
dooB  not  generally  oocur. 
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are  adopted,  before  the  effusion  is  absorbed,  a  certain 
amount  of  rigidity  of  the  aponeurotic  structures  about 
the  joint  may  have  set  in,  and  thus  prevent  the  per- 
fect adaptation  of  the  fragments.  After  the  effusion 
s  been  got  rid  of,  there  is  generally  no  difficulty  in 
approximating  the  two  fractured  surfaces,  and  they 
can  be  then  retained  in  position  by  two  pieces  of 
strapping,  placed  the  one  above  and  the  other  belov 
the  patella,  and  crossed  beliind  the  joint.  The  limb 
low  to  he  put  up  immediately  in  some  immovabla 
apparatus,  such  as  a  stavched  handiige,  the  pressurs 
of  which  generally  prevents  any  further  effusion 
taking  place.  This  plan  of  treatment  possesses  tha 
advantage  of  enabling  the  patient  to  get  up  and  move 
about  at  the  end  of  a  few  days,  instead  of  confining 
him  to  bed  for  some  weeks,  and  secures  a  most  perfect 
apposition  of  the  fragments. 

Formerly  it  used  always  to  be  insisted  that  it  was 
necessary  to  raise  the  limb  on  a  single  incline  plane, 
in  order  to  relax  the  quadriceps  extensor  muscle,  aJid 
tliis  plan  is  still  adopted  by  many  surgeons. 

Many  means  have  also  been  devised  at  varionB 
times  for  drawing  down  the  upper  fragment ;  of 
which,  perhaps,  Malgatgne's  hooks  have  been  the 
most  extensively  employed.  They  are  not  without 
several  objections.  When  tLey  are  made  to  penetrate 
the  soft  parts,  as  originally  advised  by  Malgaigne, 
they  are  apt  to  set  up  suppuration,  which  may  even 
extend  into  the  joint.  In  one  case  I  have  Been  erysi- 
pelas follow  their  use.  They  have  also  a  tendency  to 
tilt  the  lower  end  of  the  upper  fragment  forwards,  bo 
that  the  whole  of  tlie  broken  surfaces  are  not  in  appo- 
sition. 

The  plan  adopted   at   the  Middlesex  H 
to  apply  a  piece  of  moleskin  plaister,  cut  out  at  one 
side  to  fit  the  upper  border  of  the  patella,  to  the  front 
of   the  thigh,  and  by  means  of  an  indiarubber  bond 
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attached  to  the  lower  angles  of  the  anterior  border  of 
tlie  moleskin  anil  to  the  foot  piece  of  the  Mclntyre's 
splint,  in  which  the  limb  is  placed,  to  make  the 
requisite  amount  of  extension.*  Somewhat  similar 
plans  are  advocated  by  Callendert  and  by  Grant.]; 

Mr.  Teale,  of  Leeds,  recommecda  what  he  calls 
the  "  expectant  treatmeBt  in  transverse  fracture  of 
the  patella."  He  believes  that  the  separation  of  the 
fi'agments  depends  entirely  on  the  effusion  into  the 
joint,  and  that  as  this  subsides  the  fragments  will  come 
together.  His  treatment,  therefore,  consista  in  aimple 
rest  of  the  limb  between  sand  bags,  without  any 
attempt  to  bring  the  fragments  into  apposition,  § 
Mr.  McGill  also  adyoc»tes  the  same  plan  of  treat- 
Whatever  plan  of  treatment  is  adopted,  it  must 
be  remembered  that  the  fibroua  union  is  at  firat  soft, 
and  will  easily  stretoh  if  the  patient  is  aUovred  to 
bend  his  knee,  so  that  he  should  be  enjoined  to  wear 
a  knee  cap  with  a  stiffener  behind,  so  as  entii-ely  to 
prevent  Sexioii  for  at  least  twelve  months.  We  hi 
m  these  cases  two  alternatives  to  choose  from  i  either 
keeping  the  knee  straight,  with  the  probable  risk  of 
permanent  stiffening,  or  to  allow  the  patient  to  move 
his  knee,  with  the  inevit.able  result  of  stretching  the 
ligamentous  union.  Though  it  must  be  admitted  that 
even  with  great  separation  of  the  fragments  a  fairly 
useful  member  may  be  secured,  still  it  seems  to  me  that 
a  more  useful  and  reliable  limb  wilt  be  obtained  by  a 
close  approximation  of  the  fragments,  even  though 
there  is  a  certain  amount  of  stiffness,  and  there  will 
be  at  the  same  time  leas  risk  of  refracture,  or  of 
fracture  of  the  other  patella,  than  in  the  former  case. 

"Sjstem  of  anrgBiy,"  vol.  t,  p.  1033i 
Butbolomev'g  HoKpItal  Beport.  I8T4. 
EilMuri/h  Medical  Joamar,  p.  317  ;  1876. 
FrantUirmuT,  vol.  iIt„  p.  1S8 ;  1876. 
Ibid.,  vol.  i.,  p.  76. 
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One  other  method  of  treating  fracture  of  the 
patella  requires  notice,  since  it  has  found  many  advo- 
cates in  recent  times.  This  consists  in  exposing  the 
fragments  and  wiring  them  together.  This  plan  of 
treatment  has  been  advocated  not  only  for  fractures  of 
old  standing,  where  the  degree  of  separation  has  been 
BO  great  as  permanently  to  cripple  the  patient,  or  in 
old  ununited  fractures  where  the  limb  is  quite  useless, 
but  also  in  cases  of  recent  fracture.  And  while  all 
surgeons  must  admit  that  in  the  former  class  of  cases 
the  operation  is  not  only  justifiable,  but  also  expe- 
dient, there  are  many  who  thini,  with  Mr,  Holmes, 
"  that  the  natural  reaulte  of  the  injury  under  ordinary 
treatment  are  not  Hufficiently  disabling  to  justify  a 
treatment  fraught  with  such  grave  danger  to  limb  and 
life."  With  this  opinion  I  most  cordially  agree,  and  can 
only  say  that  should  I  be  so  unfortunate  as  to  break 
my  own  patella,  I  would  not  consent  to  have  this 
operation,  performed  on  myself,  and  I  do  not,  there- 
fore, feel  justified  in  recommending  it  to  my  patients. 

2.  Vertical  or  staivsbaped  fi^ctnre  of  the 
patella  tbe  resalt  of  direct  violence. — These 
fractures  differ  in  many  essential  particulars  from  the 
preceding.  They  are  usually  produced  by  falls  on  the 
knee,  and  may  be  star-shaped,  V-shaped,  oblique, 
longitudinal,  or  variously  comminuted.  They  may  he, 
and  often  are,  incomplete ;  that  is  to  say,  they  do  not 
Wtt«nd  through  the  whole  thickness  of  the  bone  ;  or, 
in.  other  cases,  the  fractures  on  the  two  surfaces  of  the 
bone  may  not  correspond.  In  may  cases,  also,  the 
fibrous  eKpansion  of  the  ligamentum  patellie  over  the 
mi-face  of  tbe  bone  is  untorn ;  so  that,  from  these 
causeB  combined,  no  separation  of  the  fragments  is 
possible.  The  nature  of  the  injury  is,  therefore,  very 
liable  to  be  overlooked.  The  signs  which  guide  us 
in  arriving  at  a  diagnosis  are  the  nature  of  the  in- 
jury; a  severe  blow  or  fall  on  the  knee,  followed  by 


I 
J 


276  J^RACTURES  AND  Dislocations. 

oonBideralile  bruising  and  ecchymosia,  with  possible  efib^ 
sion  into  the  joint,  inability  to  move  about  except  witb- 
great  difficulty  and  pain,  and  perhaps  crepitus.  Tliui 
latter  sign  may  be  best  felt  by  grasping  the  bone  with.- 
the  finger  and  thumb,  and  then  pressing  all  over  the 
bone  and  around  the  circumference  with  the  finger 
the  other  hand.  There  is  no  quewtion  that  these 
fractures,  even  when  penetration  of  the  joint  has 
taken  place,  may  unite  by  bone.  The  treatment  is 
Ruffioieiitly  simple.  All  that  requires  to  be  done  ia  to 
keep  the  limb  quiet  on  a  Molntyre's  or  an  ordinaiiy 
back  splint,  and  apply  cold  lotions  to  allay  inflAmmar 
tion.  Should  any  displacement  have  taken  place,  the 
fragments  are  to  be  brought  together  by  pads  and. 
maintained  in  position  by  a  bandage  or  strapping. 
Pa.'isive  motion  in  theue  oases  should  not  be  delayed 
too  long,  since  the  inflammation  caused  by  the  injury 
may  result  in  permanent  stiUheas,  and  there  ia  no 
reason  why  in  these  cases  it  should  not  be  employed 

Compoand  fi-avture  of  the  patella  ia  a  very 
seriouB  injury,  and  iB  always  the  result  of  direct 
violence.  In  a  large  proportion  of  cases  it  is  accom^ 
panied  by  other  injuries  which  necessitate  amputation. 
If  occurring  alone,  except  in  the  very  old  and  feeble, 
an  attempt  should  be  made  to  save  the  limb.  Mr. 
Poland  haa  collected  eighty-five  cases,  in  sixty-three  of 
which  the  joint  suppurated,  and  his  records  clearly 
show  that  in  favourable  cases  a  very  useful  limb  maj 
be  obtained. 

The  treatment  should  be  conducted  on  strictly 
antiseptic  principles ;  all  loose  particles  of  bone  aiM 
foreign  bodies  ha\"ing  been  removed,  every  porti 
the  joint  should  be  thoroughly  syringed  out  will 
bolie  acid.  The  surgeon  should  not  grudge  the  timO' 
necessary  to  completely  cleanse  the  joint  and  wash 
away  every  particle  of  iirt  and  clot  of  blood.  The  edg« 


1 

ith.^H 


r 


Oup-V,]  Fracture  of  Tibia.  277 

of  the  wound  tnuat  then  be  accurately  adapted,  a 
horse-hair  drainage  tube  having  first  been  passed 
through  the  joint.  The  knee  should  be  dressed  with 
ftntiaeptic  drexsing  and  securely  fixed  on  a  splint.  If 
suppuration  cornea  on  free  inciaiona  will  be  necessary. 
And  if  there  is  failure  of  union  and  gradual  decline 
of  the  patient's  strength,  secondary  amputation  will 
be  required. 

Practuee  op  the  BoiTES  of  the  Leo. 

In  fractures  of  the  leg  both  bones  are  usually 
broken,  although  each  hone  may  be  broken  separately. 
When  this  occurs,  the  fibula  is  oftener  fractured  alone 
l^m  the  tibia.  The  proportion  in  a  hundred  cases 
would  be  about  fifty  per  cent,  of  both  bones,  about 
thirty-three  of  the  fibula,  and  seventeen  of  the  tibift 

Practiire  of  the  bones  of  the  leg  is  not  common  in 
children  ;  in  fact,  as  compared  with  fracture  of  the 
femur,  they  are  very  uncommon, 

Fkacture  of  the  Tibia. 
Fracture  of  the  tibia  may  take  place  either  at  the 
upper  end,  through  the  shaft,  or  at  the  lower  end. 
Fractures  or  the  appcr  end  of  the  tibia, 

may  be  trausverae,  oblique,  or  longitudinal,  and  to 
these  must  be  added  sepai-ation  of  the  spine  of  the 
tibia ;  a  remarkable  accident,  of  which  one  case  has 
been  recorded  by  Dr.  Hutton,  and  three  others  in  the 
Medical  Times  and  Gazette  for  1876.  The  upper 
cpiphysiB  of  the  tibia  may  also  be  separated. 

Fractures  of  the  iipper  end  of  the  tibia  are  much 

more  uncommon  than  fractures  elsewhere,  and  are 

almost   invariably  the  result  of  direct  violence.     In 

the  transverse  fracture    there    is,   as   a  rule,    little 

p     displacement ;   at  all  events,  the   bony  surfaces  are 

ipletely  disengaged  from  each  other.     It  not 
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Tuifrequently  happens  tlaat  the  transverse  fracture 
complicated  with  a  vertical  fracture  running  up'wardi 
between  the  tuheroaities  into  the  knee  joint.  In  these 
cases,  in  additioa  to  the  ordinary  symptoms  of  fractvire^. 
rapid  eflPusion  takes  place  into  the  joint ;  probably,  in. 
the  first  instance,  of  blood,  afterwards  of  synovial  fluid. 

In  the  oblique  fracture,  one  or  other  tuberosity 
may  be  broken  ofi,  the  leg  is  then  deflected  to  the 
opposite  side. 

Vertical  fracture  of  the  upper  end  of  the  tibia 
may  occur  with  or  without  a  transverse  fracture.  Of 
this  there  is  an  interesting  specimen  in  the  museumt 
of  St.  George's  Hospital,  in  which  thei^e  are  two 
separate  lines  of  fracture. 

A  curious  case  of  injury  to  the  ufjper  end  of  the 
tibia  ia  reported  by  Dr.  Huttoo.  The  patient  waa 
wrestling,  and  was  thrown  violently  to  the  ground, 
while  in  a  state  of  intoxication.  He  died  on  the  twenty- 
third  day  after  the  accident,  of  pleuro-pneumouia. 
After  death  it  was  found  that  the  spine  and  central 
portion  of  the  head  of  the  bone,  and  a  part  of  the  left 
articular  surface,  had  been  torn  from  the  rest  of  the 
bone.*  In  an  annotation  in  the  Medical  Times  and 
Gazette,^  the  writer  refers  to  this  Bubject,  and  Btat«H 
that  in  his  opinion  it  is  posaibly  more  common  than  is 
generally  supposed.  He  refers  to  a  case  under  the 
care  of  Professor  Dittel,  of  Vienna,  where  a  man, 
struggling  with  another,  was  violently  kicked,  either 
in  the  calf  or  Lam.  This  was  followed  by  effijsion  of 
blood  into  the  knee  joint  Amputation  followed 
puncture,  and  upon  esamination  of  the  limb  it  was. 
found  that  the  anterior  ci'ucial  ligament  had  become 
detached  from  its  lower  origin,  tearing  with  it  an  oval 
piece  of  the  upper  surface  of  the  tibia.  The  writer 
also  refers  to  two  other  oases  where  a  precisely  GimiJar 
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I     condition  waa  discovered,  one  deacribed  by  Poncet  in 
F     the  "  Bulletin  de  la  Societ6  de  Chirurgie,"  1875,  taien 
C-om  a.  patient  wLo  had  fallea  down  three  stcreya  and 
fractured  the  base  of  his  skull ;  the  other  a  boy,  aged 
eleven,  who  was  admitted  into  University    College, 
having  been  run  over,  and  in  whom  there  was  such 
extensive  destruction  of  the  soft  parts  of  the  leg  as  to 
necessitate  amputation.     No  special  complaint  of  the 
knee  was  made,  nor  was  there  anything  externally  to 
point  to  any  injury.     This  lesion  would  appear  to   be- 
long to  that  class  of  fracture  which  has  been  described 
by  the  late  Mr.   Callender  as  "  sprain  fracture,"  to 
which  allusion  has  been  made  above  {see  page  IS);  and, 
I      as  the  writer  in  the  Medical  Tvme»  suggests,  it  may 
L      be  that  in  those  cases  of  intractable  inconvenience  and 
I      trouble  in  the  knee  joint,  which  ia  referred  to  a  sti'ain, 
r     this  injury  may  have  taken  place. 

The  signs  by  which  fractures  of  the  upper  end  of 
tibia  are  characterised  ai*e  not  always  weU  laarked. 
Being  produced  by  direct  violence,  there  is  usually  very 
considerable  swelling  and  bruising  about  the  part,  sora&- 
times  so  much  so  as  to  obscure  the  other  signs  ;  when 
the  fracture  has  extended  into  the  knee  joint,  the  case 
is  farther  obscured  by  effusion  into  the  synovial  sac ; 
so  that  in  some  cases  the  fracture  has  been  over- 
looked. This  ia  the  more  likely  to  occur,  iiiastnuch 
aa  in  the  transverse,  and  especially  in  the  vertical 
fracture  there  is   often  little  diNplacement.     In  the 

■  oblique  fractures,  however,  or  where  the  bone  has  been 
oorominnted,  the  deflection  of  the  limb,  the  increased 
mobility,  and   the  crepitus,  which   ia  easily  elicited, 

■  render  the  diagnosis  at  once  easy  and  certain. 

Fractures  of  the  upper  end  of  the  tibia  unite 
xeadily,  and,  as  a  rule,  without  deformity.  The  only 
inconvenience  which  ia  likely  to  follow  ia  more  or 
less  stiffness  of  the  knee  joint,  especially  if  the  fracture 
has    imphcated   this    articuliitioa.     They   are   to   be 
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treated  l>y  a  Mclntyre's  splint,  which  is  tetter, 
these  caaea,  than  the  ordinary  side  splinta,  since 
permits  of  the  free  application  of  cold  to  the  joint, 
useful  method  of  doing  this  is  by  means  of  Letter's  tubeaj 
they  can  he  easily  applied,  and  possess  the  advantage 
of  keeping  the  patient  and  his  splint  dry.  Care  must 
be  taken  in  these  cases  to  prevent,  if  possible,  anchy- 
losis taking  place.  It  is  therefore  inexpedient  to  pnt 
the  fracture  up  in  a  fixed  apparatus,  after  all  swelling 
has  subsided,  aa  this  must  necessarily  embrace  and  fix 
the  knea  The  limh  should  be  retained  on  a  splint,  the 
patient  being  confined  to  bed,  and  at  the  end  of  a 
month,  or  five  weeks  at  the  latest,  the  limb  should  be 
daily  released  from  the  splint,  and  the  knee  gently 
flexed.  If  this  ia  done  with  care  and  caution,  it  will  \ 
not  stretch  the  union  which  has  already  taken  plac^'  | 
and  will  prevent  stifihesa  of  the  joint,  which,  if  once 
allowed  to  form,  is  often  extremely  difficult  to  over- 
Separation  of  the  epiphysis  of  the  upper 
end  of  the  tibia  is  a  very  rare  accident.  As  far  aa 
I  am  aware,  the  only  recorded  case  is  one  by  Madame 
Lachapelle,  in  which  disjunction  of  this  epiphysis  took 
piace  from  traction,  during  parturition.  I  do  not 
know  of  any  case  where  the  lesion  has  been  produced 
by  violence,  other  than  this. 

Fracture  of  the  shaft  of  the  tibia.— When   ' 
the  tibia  alone  is  broken,  ifc  ia  generally  caused  by   j 
direct  violence  ;  indirect  force  sufficient  to  break  the 
tibia  generally  also  causes  fracture  of  the  fibula.      The 
fracture  is  almost  invariably  transverse  when  it  oi 
in  the  upper  part  of  the  shaft  of  the  bone,  and  for  tha 
most  part  oblique  when  it  takes  place  in  the  lower 
half,  though  transverse  fracture  in  this  part  may  also   ( 
occur.     The  line  of  obliqoity  may  be  in  almost  any  1 
diroction,  hut  the  most  common  is  from  above  doi 
vurds  and  inwai-da,  with  a  little  incUiia.\-wa iiarMMia. 
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I  WLen  the  fracture  is  transverse  there  is  no  visible 

\  displacement,  and  the  patient  may  be  able  to  bear  the 
'weight  of  his  body,  and  walk  on  the  injured  limb,  the 
fibula  acting  as  a  splint.  Even  when  the  fracture  is 
oblique  there  is  usually  little  displacement,  the  fibula 
acting  as  a  stay  and  preventing  any  marked  alteration 
in  the  position  of  the  fragments.  There  may,  how- 
ever, be  a  certain  amount  of  displacement,  even 
though  the  fibula  is  not  broken,  especially  if  the 
fracture  is  near  the  ankle  joint  The  direction  of 
the  displacement  varies  with  the  direction  of  the 
fracture  ;  but  in  most  cases  the  lower  fragment  is  dis- 
placed backwards  behind  the  rest  of  the  bone,  and  at 
the  same  time  rotated  slightly  inwards,  desciibing  the 
segment  of  a  circle  around  a  vertical  axis  drawn 
through  the  inferior  tibio- fibular  joint.  The  ligaments 
entering  into  the  formation  of  tliis  joint  limit  the 
amount  of  displacement. 

The  signs  by  which  this  fracture  may  be  recognised 
are  very  obscure,  and  it  is  sometimes  almost  impossible 
for  the  surgeon  to  satisfy  his  mind  as  to  whether  a 
fracture  has  taken  place  or  not.  The  presence  of  a 
fixed  pain  at  one  particular  spot  in  the  bone,  and  per- 
haps the  appearance  of  a  linear  ecchymosis  after  a  day 
or  two,  may  be  the  only  symptoms  to  guide  him. 
There  may  be  no  inequality  on  running  the  finger 
down  the  subcutaneous  surface,  no  increased  mobility, 
and  no  crepitus,  and  the  patient  may  be  able  to  bear 
his  weight  on  the  injured  leg. 

In  most  cases,  however,  a  slight  inequality  in  the 
outline  may  be  perceived,  and  by  grasping  Uie  hone 
above  and  below  the  painful  point,  a  slight  bending 
may  be  noticed  upon  pressure  being  made,  and  crepitus 
may  be  felt.  When  the  fracture  ia  near  the  ankle 
the  diagnosis  is  easier,  for  here,  by  grasping  and 
rotating  the  foot,  the  lower  fragment  me.^  ta 
moved,  within  certain  \imita,  m  ■wW'Wft 


aSa  Fractures  and  Dislocations.       [Stct. 

the  foot  IB  forced,  and  often  by  this  means  crepitus 
produced. 

Oocasionally  it  happens  in.  fracture  of  tte  tibia 
alone,  owing  probably  to  the  fact  that  the  lesion, 
is  not  discovered,  and  the  patient  allowed  to  get 
about  before  the  fracture  is  united,  non-union  results- 
TJnder  tlieae  ciixjumstances  the  fibula  becomes  much 
thickened,  and  probably  curved,  and  serves  to  sup- 
port the  weight  of  the  body. 

Xreatmeot.— The  treatment  of  fracture  of  the 
tibia,  alone,  where  the  lesion  occurs  in  the  shaft  of 
the  bone,  is  sufficiently  simple.  When  there  is  no 
displacement,  and  but  little  swelling,  perhaps  there 
are  no  cases  hi  which  the  treatment  by  the  Bavarian 
aplint,  or  some  other  form  of  "  movable  immovable  " 
apparatus  is  so  applicable.  Tho  patient  can  then  at 
once  be  allowed  to  get  up  and  move  about  on  crutches. 
If  there  should  be  considei-able  swelling,  the  Hmb  may 
bfl  put  up  in  aide  splints,  or,  what  is  more  comfortable, 
a  roll  junk,  and  cold  lotions  applied  until  the  swelling 
has  subsided,  when  the  limb  may  be  done  up  in  the 
plaster  of  Paris  or  pasteboard  splint,  and  any  further 
confinement  to  bed  rendered  unnecessary. 

Fracture  of  tbe  lovrer  end  of  the  tibia. — 
The  principal  fracture  of  tbe  lower  end  of  the  tibia  ia 
that  in  which  the  internal  malleolus  is  broken  by  a 
direct  blow.  There  is,  in  addition,  a  peculiar  spiral 
fracture  of  the  lower  end  of  the  tibia,  involving  the 
ankle  joint,  which  has  been  described  by  French  sur- 
geons. It  is  produced  by  torsion,  and  as  the  fibula 
appears  in  most,  if  not  all  cases,  to  be  secondarily 
fi'actured,  its  consideration  will  be  deferred  until  w» 
come  to  speak  of  fracture  of  both  bones. 

When  the  malleolus  is  broken  off,  it  is  generally 
displaced  slightly  downwards,  no  great  amount  of 
displacement  being  possible,  since  the  fragment  of 
Lone  i3  retained  in  position  by  the  internal  latent 
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ligament,  which  ia  attached  Dot  oaly  to  the  apex,  bnti  S 
aleo  to  the  borders  of  the  process,   and  unless  com-  i 
plotely  torn  tlirough  would    prevent   any  great  di»> 
placement.        The  fracture  ia  of  importance,  since  ii 
may  be  followed  by  permanent  lameness  or  unsteadi- 
ness of  gait. 

The  upper  articular  surface  of  the  astragalus  ia 
firmly  held  in  a  sort  of  bos,  formed  by  the  lower  enij  J 
of  the  tibift  and  the  two  projecting  malleoli,  which  1 
firmly  grip  it  on  either  side,  and  serve  to  steady  tha 
ankle  joint.  If  the  malleolus  is  broken  and  dis- 
placed, and  union  takes  place  with  the  fragment  in 
aa  abnormal  position,  as  is  frequently  the  case,  or 
ia  fibrous  in  itti  character,  complete  integt'i^  of  the 
box  is  destroyed,  and  a  certain  amount  of  lateral 
movement  is  permitted  in  the  astragalus,  which  gives 
an  instability  to  the  ankle  joint  and  a  certain  un- 
steadiness of  gait.  ^H 

When   the  internal    malleolus   is    broken  off   ths  ^^H 
nature  of  the  injury  can  usually  be  easily  ascertained  ^^| 
.       by  the  mobility  of  the  fragment,  which  caji  be  per-   ^^| 
ceived  by  grasping  the  piece  of  hone  between  the  fin- 
ger and  thumb,  and  moving  it  backwards  and  forwards. 
This   proceeding  will    generally   elicit    crepitus ;    but 
should  the  fragment  be  too  far  separated  to  allow  of 
this  being  felt,  a  depression  may  be  perceived  above    ^^| 
the  detached  fragment,   which    will    determine  th»   ^^| 
nature  of  the  lesion.  ^^| 

In  treating  these  fractures,  care  must  be  taken  ta  ^^H 
push  the  fragment,  if  displaced,  back  into  its  proper  ^^| 
position.     If  no  displacement  has  taken  place  a  pair  ^^H 
of  ordinary  side  splints  is  all  that  is  necessary ;  but  if  ^^| 
the  fragment  is  depressed  an  endeavour  must  be  made,    ^^^ 
by  means  of  a,  pad  placed  between  the  limb  and  the 
splint,  to  secure  the  approximation  of  the  broken  ends 
of  the  hone.     This  is  often  a  matter  of  considerable 
■  difficulty,  and  requu-es  constant  care  and  attention  on    ^^H 
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the  part   of   the   surgeon.     The  union  which  takes    ^^| 
place  in  these  cases  is  often  fibrous,  but  may  be  com-    ^^H 
pletely  bony  if  the   fragments    are   kept   stiictly   in. 
apposition. 

8epa.ration  of  the  epipliysis  of  tlie  loirer 
end  of  the  libia  appears  to  be  a  somewhat  mora  ' 

common  injury  than  disjunction  of  the  upper  epipby-  ^^H 
sis;  two  or  three  cases  having  been  recorded.  It  is  ^^H 
not,  however,  a  common  accident,  and  Dr.  K.  W.  ^^H 
Smith  states  that  it  is  undoubtedly  "  among  the  rarest  ^^H 
of  this  class  of  injuries."  *  He  has,  however,  recorded  ^^H 
one  case ;  a  second  case  has  been,  published  by  Mn  ^^H 
Quain,t  and  there  is  a  preparation  in  St.  Georges  ^^H 
Hospital  museum  which  illustrat«8  the  same  injury.}       ^^^ 

In  Mr.  Quain's  case  the  diagnosis  was  made  at  the 
time,  and  was  based  principally  on  two  points;  first, 
that  the  prominence  of  the  displaced  tibia,  which 
existed  just  above  the  ankle  joint,  was  rounded  and 
smooth,  very  unlike  the  hard,  angular,  sharp  feel  of 
actual  broken  bone  ;  and  second,  that  there  was  "  an 
absence  of  the  soft  swelling  which  surrounds  the 
broken  ends  of  bone  where  any  displacement  exists. 
The  preparation  in  St.  George's  Hospital  is  the  one 
from  which  Fig.  1  was  taken.  In  Mr.  Quain's  case 
the  replacement  of  the  bone  and  the  treatment  (by 
means  of  starched  apparatus)  presented  no  difficulty. 
Mr.  Wood  exhibited,  at  a  meeting  of  the  PathologitMl 
Society,  a  specimen  of  dwarfing  of  the  tibia  after 
separation  of  the  lower  epiphysis.  § 

Fractcke  of  the  Fibula. 

Fracture  of  the  fibula  alone  is  a  much  more 
common  accident  than  fracture  of  the  tibia,  on  account 
erf  the  great  liability  which  there  is  for  fiucture  to 

•  BnKri  Mdiva  Jov-nvH,  Aug.  17,  1867  ;  p.  123. 
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occur  in  the  lower  third.  In  its  upper  two-thirdB 
fracture  of  the  fibula  does  not  vei-y  frequentlj  take 
place,  and  when  it  does  is  usually  the  result  o£  direct 
violence,  and  is  transverse  in  direction.  In  these 
cases  the  diagnosis  is  by  no  means  easy,  for  thei'e  is 
often  no  displacement ;  the  bone  is  surrounded  by  a 
fleshy  mass  of  muscles,  and  in  some  instances  the 
patient  is  able  to  walk.  The  main  symptoms  which 
guide  us  in  diagnosis  are  the  presence  of  a  fixed  pain 
in  one  particular  part  of  the  bone,  which  is  increased 
upon  any  attempt  to  move  the  limb  ;  the  fact  that  the 
upper  fragment  does  not  alter  its  position  with  tha 
lower  upon  pressing  upon  this  part  of  the  bone ;  th» 
possible  occurrence  of  crepitus  during  this  manipulor- 
tion,  or  upon  rotating  the  foot ;  and  the  appearance  of 
a  liue  of  eochymosia  some  days  after  the  receipt  of  the 
injury.  This  latter  symptom  may  be  obscured  by  the 
fact  that  bruising  already  exists,  the  result  of  the  direct 
injury  to  the  soft  parts.  If  any  displacement  haa 
taken  place,  the  irregularity  in  the  outline  of  the  bona 
may  be  made  out  by  careful  examination. 

When  fracture  occurs  in  the  lower  third  of  the 
fibula,  the  most  common  situation,  it  is  generally  the 
result  of  indirect  violence,  and  is  usually  caused  by 
sudden  twists  of  the  foot  outwards  or  inwards,  or  by 
falls  with  the  leg  doubled  under  the  patient,  or  falls 
to  one  side  while  the  foot  ia  jammed.  The  fracture 
may  be  produced  by  the  foot  being  turned  either  out- 
wards or  inwards.  If  it  is  turned  outwards  from 
some  sudden  twist  a  great  strain  is  thrown  on  the 
internal  lateral  ligament,  sjid  this  ia  torn,  or  the  pro- 
cess of  bone  into  which  it  ia  inserted  is  broken  off. 
The  force  being  continued,  the  astragalus  is  pushed 
violently  against  the  external  malleolus,  and  this  por^ 
tion  of  bone  being  securely  held  by  the  inferior  tibio- 
fibular ligament,  the  force  of  the  injury  is  thrown 
upon  the  lower  end  of  the  fibula 


1 

I 
I 


r 


a86  Fractures  and  Dislocations.      [Seci.  ii, 

melieB  above  the  ankle  joint,  and  the  hone  gives  way 
in  thin  eituatiou,  the  solution  of  continuity  taking 
place  from  without  inwards,  and  the  iractured  ends  cS 
the  bone  having  a  tendency  to  be  displaced  inwards    . 


Fig.  4a.— Fracturs  ot  the  Lowei  Eod  of  tli 
ITS  ebnw>  the  111 tcbBnim  Involved  In  (ntture  of 


towBrds  the  tibia  {Fig.  46).  When,  on  the  other  hand,  i 
the  foot  is  forcibly  inverted  or  turned  inwards,  the  ex- 
ternal lateral  ligament  is  put  on  the  stretch,  and  pul- 
ling on  the  extomal  malleolus  drawa  it  inwarda,  and 
so  forces  outwards  the  fibula  some  inches  above  the 
aakle  joint,  and  causes  a  fracture  in  this  situation,  solu- 
ii'on  of  conthmity  taking  place  trom  -w^Jhm  owt'sBsia, 
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and  the  fragments,  especially  the  lower,  having  a  ten*    ^^| 
dency  to  be  displaced  outwards.     The  fracture  from    ^^| 
outward    displacement   of    the   foot   ia   nndoubtedly 
much  the  more  common,  though  the  opposite  has  been 
asserted  by  Dupuytren.     This  form  of  fracture  is  often 
attended  with  dislocation  of    the  foot  at  the  anltle 
joint,  either  outwards  or  inwards,  according  to  the 
nature  of  the  accident^  but  ia  not  necessarily  so.    The 
displacement  of  the  foot,  when  it  occurs,  seems  to  be 
the  result  of  the  continuation  of  the  force  which  pri- 
marily produced  the  fracture,  or,  according  to  Mal- 
gaigne,  ia  caused  by  efforts  made  by  the  patient  t» 
walk,  in  which  the  foot,  having  lost  its  necessary  sup- 
port, is  turned  outwards.     When  the  dislocation  out-     ^^ 
wards  of  the  foot  takes  place  in  conjunctian  with.  ^^| 
fracture  of  the  fibula,  the  injury  is  commonly  known    ^^| 
as  "Pott's  fracture."  ^^^L 

Fractures  of  the  lower  tbird  of  the  fibula  are  of 
more  easy  detection  than  when  the  lesion  occurs 
higher  up.  On  account  of  the  more  subciitaneoua 
position  of  the  bone,  any  irregularity  in  its  outline  ia 
more  readily  detected,  and  crepitus  is  more  easily 
obtained.  NovertheJess,  a  fracture  even  in  this  situa- 
tion cannot  always  bo  detected.  There  is  pain, 
increased  by  pressure,  over  the  seat  of  the  fracture. 
By  making  tirm  pressure  along  the  course  of  the  bone 
with  the  lingers,  sharp  pain  will  be  complained  of 
upon  approaching  the  seat  of  fracture,  and  any  irre- 
gularity will  be  at  the  same  time  noted ;  probably 
crepitus  will  also  be  felt.  When  any  deformity  or 
displacement  of  the  foot  exists  there  is  no  difficulty 
in  the  diagnosis. 

Treatment. — When  there  is  no  distortion  of  the 
foot,  or  displacement,  the  treatment  of  these  cases  ia 
very  simpla  If  there  is  much  swelling  or  bruising 
the  better  plan  is  to  simply  confine  the  limb  in  a  roll 
jiinlf  or  side  Hplinta,  until  t\u.a\va&  wj^jsii.'ei^Vw^'^i*^ 


L 


.^ 


FraCTUKES  and  DjSLOCATIOIVS.        ISiEl. 


leg  may  be  put  up  ia  Borne  form,  of  immovable  app&- 
ratus  and  the  patient  allowed  to  go  about  on  cmtchea. 
If  there  ia  little  or  no  swelling  the  limb  may  be  done 
up  at  onae  in  a  Bavarian  splint  and  all  confinement 
to  bed  rendered  unnecessary.  In  fact,  these  cases  may 
fairly  he  treated  es  out-patients  from  the 
ment,  though  for  my  own  part  I  prefer  to  keep  them 
under  observation  as  in-patients  for  the  £rst  week  or 
ten  days,  until  it  has  been  ascertained  that  the  splini! 
fits  accurately,  and  is  not  either  too  tight  or  too  looaoi' 
When,  however,  there  is  much  displacement  of  thfti^ 
ends  of  the  bone  the  case  will  require 
apecia,l  treatment  to  overcome  it.  There  are  two 
principal  plans  of  dealing  with  this  displacemeDt, 
which  are  known  respectively  as  (1)  "  Dupuytren's," 
and  (2)  "  Potfs  method." 

1.  Dupuytreo's  method  consists  in  applying  a 
straight  splint  to  the  inside  of  the  leg,  which  shall 
reach  from  above  the  knee  to  several  inches  below  the 
foot.  Between  the  splint  and  the  limb  a  wedge- 
shaped  pad  is  inserted,  with  the  broad  end  downwards, 
and  the  base  not  extending  lower  than  the  level  of 
the  ankle  joint.  The  upper  end  of  the  splint  is  now 
to  be  secured  to  the  knee  by  a  few  turns  of  bandage, 
Finidly  the  foot  ia  to  he  made  fast  to  the  splint  by 
a  figure  of  8  bandage,  embracing  alternately  the 
heel  and  the  instep.  Care  must  be  taken  that  the 
several  turns  of  the  bandage  shall  in  no  instance  pisa 
higher  than  the  external  malleolus,  otherwise  the 
object  for  which  it  is  applied,  namely,  to  throw  out 
the  upper  end  of  the  lower  fragment,  will  be  defeated. 
It  ia  evident  that  by  making  the  pad  of  sufficient 
tbickneas  any  amount  of  leverage  on  the  lower  frag- 
ment ean  be  secured.  2,  Pott's  method  ;  the  patient 
is  to  be  placed  on  liia  injured  side,  with  the  knee 
Sexed,  in  oider  to  relax  the  muscles  of  the  calf.  A 
Bide  splint,  with  a.  foot  piece  more  &k.W-3  'gaA'i'iA  than. 
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the  rest  o£  the  splint,  is  to  be  applied  to  the  outer 
Bide  of  the  leg,  and  a  short  apliitt  reaching  only  to 
about  the  level  of  the  ankle  Joint  to  the  inner  side  of 
the  leg.  These  splints  are  then  to  be  secured  by 
means  of  a  bandage  or  webbing.  The  object  of  the 
thickly-padded  foot  piece  is  to  turn  the  foot  inwards 
and  thus  force  the  upper  end  of  the  lower  fragment 
of  the  bone  outwards. 

Separation  of  the  lower  epiphysis  of  the 
fibula  IB  a  rare  accident;  as  far  as  I  am  awai-e,  the  only 
recorded  case  is  the  one  figured  OQ  page  14,  in  which 
several  of  the  epiphyses  of  the  lower  extremity  were 
separated,  and  in  which  also  there  was  a  compound 
fracture  of  the  tibia,  for  these  extensive  injuries 
amjmtation  was  at  once  performed,  and  the  patient 
died  on  the  thirteenth  day  of  pyaimia. 

Fracture  of  both  Tibia  and  Fibula. 

Fracture  of  the  leg  is  one  of  the  most  common 
■  forms  of  fracture  met  with  in  our  hospitals,  and  in 
about  one-half  of  the  cases  both  bones  are  involved. 

Causes. — The  fracture  may  be  produced  by 
either  direct  or  indirect  violence.  By  direct  violence, 
as  by  sudden  blows  or  kicks,  either  from  man  or  horse, 
the  fail  of  a  heavy  weight  upon  the  leg,  or  by  the 
passage  of  a  whoel  over  the  limb.  Indirect  fracture 
may  be  caused  by  fulls  from  a  height  on  to  the  feet, 
jumping  from  a  carriage  whilst  in  motion,  or  by  falls 
with  the  foot  fixed  or  with  the  leg  doubled  under  the 
patient ;  in  fact,  almost  any  variety  of  violence  applied 
to  the  leg,  if  of  a  sufficient  degree,  will  cause  fi-acture. 

It  is  very  doubtful  whether  fracture  of  the  bones 
of  the  leg  is  ever  produced  by  muscular  action. 
Hamilton  states  that  four  times  he  has  "  found  the 
bones  broken  by  muscular  action  alone."  I  have 
never  met  with  any  other  recorded  case  of  fracture 
from  muscular  coati-actiou,  ^\ieii  \ke  ^■iiris.-^-w.Xa^'ai 
T— J7 
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place  in  "the  upper  part  of  the  leg  it  is  almost  always 
the  result  of  a  direct  blow  ;  when  it  ocuursin  the  lowar 
thiiil  it  may  either  be  caused  by  direct  or  indirect 
force,  the  two  forms  of  injury  occurring  in  about 
equal  proportious.  This  arises  from  the  fact  that  the 
lower  tliifd  of  the  bones  ia  the  weakest  part,  and  at 
the  same  time  is  much  exposed  to  injury,  eapeciallj 
from  blows  or  kicks. 

When  fracture  of  both  bones  of  the  leg  takes 
l>lace  from  indirect  violence,  it  is  proliable  that  the 
tibia  gives  way  first,  and  that  the  solution  of  continuity 
of  the  iibnla  subsequently  ensues,  in  the  majority  of 
cases,  at  a  higher  level  than  the  fracture  in  the  tibia. 
The  point  at  which  the  tibia  gives  way  is  generally 
about  the  junction  of  the  middle  and  lower  third  of  the 
bone.  A  glance  at  the  tibia  is  sufficient  to  sliow  that 
this  is  a  weak  spot,  for  the  shaft  gradually  decreases 
in  size  from  the  upper  end  to  thia  point  and  then 
increases  again  to  the  inferior  extremity.  It  is  there- 
fore the  narrowest  part  of  the  bone,  and,  like  all  other 
bones  in  the  adult,  ia  weakest  where  smallest, 
section,  it  will  be  seen  that  the  compact  tissue  is  rather 
thicker  here  thaa  elsewhere,  to  compensate  for  the 
narrowing  ;  but,  according  to  MM.  Fayel  and  Duret, 
the  cancellous  tissue  of  the  bone  is  arranged  in  two 
columns,  which  meet  at  the  junction  of  the  middle 
and  lower  third,  and,  according  to  them,  the  confluence 
of  these  two  columns  is  an  additional  cause  of  weak- 
ness of  the  bone  in  this  situation.  It  usually  happens 
in  these  cases  that  the  fracture  of  the  fibula  is  on 
rather  a  higher  level  than  the  fracture  of  the  tibia, 
but  this  is  not  invariaVily  the  case.  Sometimes 
the  fractures  are  found  to  have  occurred  at  almost, 
il  not  quite,  the  same  level.  Upon  examining 
the  fibula  it  will  be  found  that  the  narrowest  part  is 
about  four  inches  above  the  external  malleolus,  very 
"'r  oa  a  lorel  with  tbe  weaVe^^ia.Yt  ol  ^'oa  ^.i-tivi., 


1 


4 


r 


Fracture  of  Boives  of  Leg.  291 

and  this  is  the  point  where  fracture  ustmlly  takes 
place  when  the  ^bula  is  broken  aloue  from  Indirect! 
violence.  When,  however,  both  bonea  are  broken,  the 
tibia  giving  wa;  first,  and  the  tibula  ia  usually  broken 
at  a  Ligher  leveL 

Fractures  of  the  bones  of  the  leg  may  present  great 
variety,  both  as  regards  tlieir  direction  aud  condition. 
Ab  regards  their  direction,  they  may  be  oblique,  the 
moat  common  variety,  especially  when  the  leeion  takes 
place  in  the  lower  third.  They  may  be  transverse, 
this  form  being  commonly  met  with  in  the  upper  two- 
thirds  of  the  bone,  when  it  haa  been  broken  by  direct 
violence.  Dentated  and  vertical  fractures  are  occa- 
sionally met  with,  and  a  peculiar  form  of  spiral  frac- 
ture haa  been  described  by  French  surgeons. 

These  latter  fractures  are  produced  by  torsion,  as 
when  a  patient  falls  to  one  side,  bo  that  a  rotatory- 
movement  is  given  to  the  limb,  and,  the  foot  being 
fixed,  a  sort  of  screw  motion  ia  applied  to  the  bone, 
which  results  in  fracture.  The  line  of  fracture  IH 
V-shaped,  or  wedge-shaped ;  and  starting  from  the 
apex  of  tha  wedge,  in  the  lower  fragment,  is  a.  fissure, 
which  passes  down  in  a  spiral  direction  to  the  ankle 
joint.  The  injury  is  of  clinical  importance,  since  it  is 
always  attended  with  considerable  crushing  and  bruis- 
ing of  the  medullary  substance  of  the  bone.* 

In  the  more  common  form  of  oblique  fracture  of 
the  bones  of  tlie  leg,  the  direction  of  the  obliquily 
varies ;  in  the  gi'eater  number  of  cases  it  is  down- 
wards and  inwards,  sometimes  with  a  slight  in- 
clination forwards,  but  it  not  uncommonly  is  found 
to  have  a  direction  from  above  downwards  and 
outwards,  or  downwards  and  backwards  ;  indeed,  tha 
line  of  fracture  may  run  obliquely  in  almost  any 
direction.     As  regards  the  condition  of  the  fractur% 

•  Mr.  H.  Morris  has  given  an  exMllent  rinmA  of 
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on  account  of  the  Bubcutaneous  nature  of  the  in- 
ternal surface  of  the  tibia.,  it  ia  oftener  compound 
than  any  other  fracture  in 
the  body,  in  a  great  number 
of  coses  the  wound  being  pro- 
duced from  within  by  the 
sharp  fragment  of  bone  peiv 
foriittng  the  skin.  On  ac- 
count of  the  lower  part  of 
the  leg  being  much  exposed 
to  direct  violence,  fractures 
in  thia  situation  are  very 
often  comminuted.  Multiple 
fractures  appear  to  take  place 
oftener  in  the  tibia  and  fibula 
than  in  any  other  faonea. 

When  a  fracture  of  tlie 
leg  takes  place  in  the  moat,.. 
common  situation,  the  prnJ 
vailing  displacement  vMcJd 
occurs  is  that  the  lower  frv^fl 
ment,  with  the  foot,  is  drairal 
upwai-ds  and  backwards  be-  ■ 
liind  the  lower  end  of  tli9  \ 
upper    fragment.       This 
brought  about  by  the  action 
of  the   powerful  muscles  of 
the  calf,  and  is  permitted  in  _ 
consequence  of  the  directiMi 
of  the  line  of  fracture,  when  J 
it  has  taken  place  from  abore  I 
downwards  and  forwards.    If  ^ 
the  direction  of  tlie  fiwituro 
namely,    from  above   down- 
wards and    backwards,   the   lower  fragment  is   dia- 
forwards,  its  pointed  extremity  riding  in  front 
Jower  end  of  the  upper  one  (.Fi^.  4"' 
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most  cases  there  is  also  a  slight  amount  of  rotation 
outwards  of  the  lower  fragment;  this  is  produced  by 
the  weight  of  the  foot  causing  it  to  fall  outwards  aad 
carrying  the  fragment  with  it,  tie  support  obtained 
by  the  continuity  of  the  bones  having  become  lost. 
"  Out  of  nineteen  specimens  of  united  fracture  of  tha 
leg,"  writes  Mr,  Shaw,  "  sixteen  had  the  lower  frag- 
ment rotated  outwardly,  and  situated  somewhat  to  the 
outer  side  and  behind  the  upper." 

In  transverse  fracture,  especially  in  the  upper  part 
of  the  leg,  where  the  tibia  is  of  considerable  breadth, 
there  may  be  no  displacenient. 

SymptomSi — The  diagnosis  of  fracture  of  the  leg, 
where  both  bones  are  involved,  is,  as  a  rule,  easy,  and 
there  ia  not  much  probability  of  the  lesion  being  over- 
looked. The  only  caaea  where  there  is  any  chance  of 
this  occurring  is  in  the  transverae  fracture  where 
there  ia  no  displacement.  When  there  ia  any  dia- 
plftcement,  the  deviation  from  the  natural  outline 
can  be  at  once  detected  by  the  linger,  in  conse- 
quence of  the  subcutaneous  nature  of  the  tibia. 
Combined  with  this  are  the  oi-dinary  signs  of  frac- 
ture, shortening  and  deformity,  increased  mobility 
in  the  continuity  of  the  bone,  and  crepitus.  The 
nature  of  the  accident  may  also  assist  us  in  coming  to 
a  correct  diagnoaia  "When  the  fi'acture  is  in  the 
neighbonrliood  of  the  ankle  or  knee  joint  there  may 
be  some  difficulty  in  determining  whether  the  articu- 
lation is  involvel  or  not.  In  such  a  case  the  wiser 
course  to  pursue  is  to  assume  that  the  joint  is  injured, 
and  to  adapt  the  treatment  and  prognosis  accordingly. 
Fracture,  with  displacement,  near  the  ankle  joint  must 
be  distinguished  from  dislocation  of  the  ankle 
panied  by  fracture.  In  the  former,  the  malleoli  retain 
their  normal  relative  position  to  the  bones  of  the 
tarsus,  and  the  movements  of  the  ankle  joint  are  free. 
The  displacement  is  also  eas\Vj  Q\ctMini'B,V<A' Via*. 
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tendenoy  to  return  iwhen  the  extending  force  is 
moved,  whereas  in  dislocation  the  reduction  is  di 
cult,  but  when  once  accomplished  is  permanent.  The 
diagnosis  from  separation  of  the  epiphysis  has  already 
been  mentioned  (page  284), 

Treatmenf.— In  conducting  the  treatment  of 
fracture  of  the  honea  of  the  leg,  as  in  other  bones, 
there  are  two  indications  ;  first,  to  "  Bet "  tlie  f  racture^ 
and  secondly,  to  put  it  up  securely  in  some  form  of 
apparatus  which  wUl  retain  the  bones  in  accurate 
apposition.  '  With  regard  to  eetting  the  fracture,  it 
b  a  wise  course,  in  the  majority  of  cases,  to  do  this 
as  soon  as  possible,  as  no  good  can  result  from  delay, 
and  probably  much  harm.  There  are  cases,  how- 
ever, in  which  I  have  thought  it  right  to  depart  from 
this  general  rula  Where  there  has  been  extensive 
bruising  of  the  soft  part  and  enormous  extravasation 
of  blood,  so  that  the  whole  limh  is  greatly  swollen 
and  feels  like  a  bag  of  hlood,  the  amount  of  exten- 
Bion  necessary  to  obtain  reduction  of  the  displaced 
bane  might  easily  cause  a  laceration  of  the  skin  and 
convert  the  aimple  fracture  into  a  compound  one. 
In  such  a  case  I  have  invariably  adopted  the  courso 
of  putting  up  the  limb  in  a  roll  junk  and  keeping  cold 
lotions  applied,  until  some  of  fie  blood,  at  all  events, 
has  been  absorbed,  and  then,  by  extension,  en- 
deavoured to  reduce  the  fracture.  And  I  have  seen. 
no  cause  to  regret  this  treatment.  No  doubt  the 
difficulties  of  reduction  are  increased  by  delaying  it; 
hut  if  the  fragments  have  not  yielded  to  steady 
extension  maintained  for  some  minutes,  I  have 
generally  found  that  the  subcutaneous  division  of  the 
tendo  Achilles  is  all  that  is  necessary  to  accomplish 
reduction. 

This  simple  operation  is  one  that  should  always 
be  performed  if  any  difficulty  exists  in  overcoming 
'  .cement;  it  is  quite  innocuous,  and  not  only 
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permits  of  tlie  ready  coaptation  of  the  fragmenta, 
but  also  renders  tlie  broken  bonea  less  liable  to  become 
again  displaced,  and  allows  union  to  go 
interruptedly  and  without  a  drawback. 

Another  plan,  ■which  will  b«  found  useful 
caaea  where  there  is  difficulty  in  overcoming  the 
displacement,  is  to  flex  the  thigh  on  the  pelvis,  the 
leg  on  the  thigh,  and  the  foot  on  the  leg,  and  in  this 
position  to  make  extension  aitd  counter-extension. 
This  will  sometimes  succeed  when  extension  in 
a  straight  position  has  failed  to  effect  reduction, 
and  should  always  be  tried  before  division  of  tho 
tendo  Acliilles  ia  resorted  to. 

In  setting  the  fracture  the  bonea  must  be  sedu- 
lously brought  into  exact  apposition,  the  foot  should 
be  kept  as  near  as  possible  at  right  angles  to  the  leg, 
and  the  proper  line  of  tlie  limb  preserved.  In  r 
well-formed  ]eg,  the  inner  edge  of  the  patella,  the 
inner  malleolus,  and  the  inner  side  of  the  ball  of  1Jie 
great  toe  should  he  in  the  same  line.  These  are 
important  points  for  the  surgeon  to  bear  in  mind  in 
setting  a  fi-acture,  as  is  oko  a  comparison  with  the 
apposite  limb. 

As  regards  the  second  indication ;  the  apparatiu 
for  maintaining  the  bonea  in  position  are  very 
numerous,  and  every  surgeon  has  his  favourite  form, 
which  be  probably  prefers  from  bis  having  become 
habituated  to  the  use  of  it.  The  ordinary  practice 
which  ia  adopted  at  St  George's  Hospital  is  to  put 
the  limb  up  in  a  pair  of  Cline's  side  splints,  and  if 
there  is  no  great  amount  of  swelling  they  appear  to 
answer  every  purpose.  Some  surgeons  prefer  a  broad 
posterior  splint,  with  a  rectangular  foot  piece  and  two 
lateral  splints.  "When  there  is  much  swelling,  or 
when  the  patient  is  delirious,  and  the  limb  cannot  be 
kept  quiet,  I  know  no  better  appliance  than  the  roll 
junk.     It  is  comfortable   to    the    patient,  does  not 
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make  any  undue  pressure  at  any  particular  point,  but 
steady  pressure  over  every  part  of  the  limb,  and  the 
patient  can  move  his  leg  and  the  junk  together, 
without  much  pl^Dbftbility  of  displacing  the  frag- 
ments. 

When  there  has  been  a  great  amount  of  clisplaoQ- 
ment,  it  ia  sometimes  found  that  this  is  less  likely  to 
recur  if  the  knee  is  maintained  in  a  flesed  position. 
This  object  may  be  attained  by  having  a  abort  thigh 
piece  screwed  at  right  angles  to  the  top  of  the  outer 
aide  splint,  which  should  reach  just  to  the  level  of 
the  knee  joint.  The  patient  is  then  to  be  laid  on  his 
injured  side,  and  the  knee  being  flexed  the  splint* 
are  to  be  applied  in  the  ordinaiy  way  and  the  thigh 
piece  bandaged  to  the  thigh. 

Some  surgeons  recommend  continuous  extension 
in  the  treatment  of  fracture  of  the  bones  of  the  leg. 
Dr.  Packard  very  strongly  advocates  tiiis  plan  of 
treatment,  and  describes  and  figures  the  way  in 
■which  it  may  be  carried  out."  Perhaps  the  simplest 
plan  is  that  recommended  by  Dr.  Montgomery.  It 
consists  in  securely  strapping  a  flat  piece  of  wood, 
cut  to  the  shape  of  the  sole,  to  the  foot.  A  hole  is 
boi'ed  in  this  piece  of  wood  in  the  line  of  the  axis  of 
the  limb,  and  a  string,  passing  through  it,  is  secured 
by  a  knot  on  the  side  next  the  sole  before  it  ia  applied- 
This  string  ia  then  run  through  a  pulley  fixed  to  the 
end  of  the  bed,  and  to  its  extremity  the  necessary 
weight  is  attached. 

In  some  cases,  where  there  is  great  swelling  and 
bruising,  Mclntyro's  spiint  will  be  found  very  service- 
able, as  it  leaves  the  front  of  the  leg  exposed  and 
allows  of  the  easy  application  of  evaporating  lotions. 
Where,  however,  there  is  great  displacement  and  a 
very  oblique  fracture  this  apparatus  will  generally  be 
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found  lueEBcient  in  maintaining  the  fi-agmenta  ia 
goad  position. 

Whatever  form  oi  splint  is  applied,  it  should  be 
allowed  to  remain  on  until  all  swelling  has  subHided 
and  a  certain  amount  of  consolidation  of  the  fracture 
has  taken  place.  The  patient  may  then  have  the  leg 
done  up  in  pasteboard  or  plaster  of  Paris  splints,  and 
be  allowed  to  move  about  on  crutches,  with  the  foot 
slung  from  the  neck.  In  many  cases  where  the 
fracture  is  transverse  and  there  is  little  or  no  dis- 
placement and  little  swelling,  the  limb  roay  be  done 
up  in  plaster  of  Paris  at  once  and  all  confinement  to 
bed  rendered  unnecessary.  Under  these  circum- 
stances the  Bavarian  splint  or  the  plaster  of  Pariasplint 
introduced  by  Mr.  Croft  at  St.  Thomas's  Hospital, 
should  always  be  employed,  since  they  can  be  removed 
with  facility  and  be  readjusted  again  without  difS- 
oulty,  and  thus  the  surgeon  can  always  have  an 
opportunity  of  examining  the  condition  of  his 
patient's  lirab  and  of  preventing  those  lamentable 
accidents  which  have  been  said  oceasionally  to  occur 
fi'om  encasing  the  leg  in  an  immovable  plaster  case 
immediately  after  the  accident. 

Compound  fi-nctore  of  the  bones  or  the 
leS  ia  *of  more  frequent  occurrence  than  similar 
injuries  of  any  other  bone  of  the  body.  Agnew's 
tables  show  that  in  fracture  of  both  bones  of  tlie  leg 
about  one  in  every  three  cases  is  compound.  They 
may  vary  very  much  in  their  character,  such  variety 
depending  in  a,  great  measure  upon  the  way  in  which 
the  fracture  waa  rendered  compound.  In  the  simplest 
form  the  fracture  was  originally  simple,  but  the 
patient  in  his  endeavours  to  move,  or  the  bystanders 
in  their  indiscreet  efforts  to  render  assistance,  have 
caused  one  of  the  sharp  ends  of  the  broken  bone  to 
protrude  through  the  skin.  In  the  majority  of 
is    the  upper  end   which   thus   protrudes. 
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When    the    fracture     becomes    compound    in     this 

manner  there  ia  but  little  laceration  o£  the  soft 
parts  beyond  the  ekin  wound,  and  if  the  boue  has 
not  already  receded,  there  ia  but  little  difficulty  in 
getting  it  back.  The  treatment  in  these  cases  is 
often  very  successful,  the  maia  object  being  to  obtain 
healing  of  the  wound,  and  thus  convert  the  compound 
into  a  simple  fractui-e.  This  may  very  often  be  done 
by  causing  the  wound  to  heal  under  a  scab ;  "  union 
by  scabbing,"  as  it  is  generally  termed.  (See  page  64.) 
A  severer  form  of  compound  fracture  of  the  leg  is 
where  the  extremity  of  one  fragment  (generally  the 
upper)  is  protruded  through  the  wound  at  the  time  of 
the  accident.  Here,  a  greater  amount  of  violence  has 
caused  the  injury,  and  there  JB  conaequently  a  greater 
amount  of  laceration  of  the  soft  parts,  and  the  end  of 
the  bone  is  often  denuded  of  periosteum  to  a  certain 
extent.  There  is  often,  in  these  cases,  a  difficulty  in 
overcoming  the  displacement  and  in  returning  the  bona 
to  its  natural  position,  requiring  sometimes  a  division 
of  the  skin,  which  often  tightly  grasps  the  protruding 
fragment ;  eometimes  section  of  the  tendo  Achilles, 
when  its  tension  appears  to  be  the  impediment  to 
reduction,  and  sometimes,  even,  it  is  necessary  to  saw 
ofl'  the  projecting  end  of  the  bone  before  the  limb  can 
be  restored  to  its  natural  position.  In  the  treatment 
of  these  cases  it  is  hopeless  to  attempt  the  plan  recom- 
mended in  the  former,  of  endeavouring  to  convert  the 
compound  into  a  simple  fracture  under  aa  artiScial 
scab.  If  such  an  attempt  is  made  it  will  probably 
result  in  more  harm  than  good  to  the  patieut.  The 
wound  will  undoubtedly  suppurate,  and  if  tlie  opening 
is  closed,  the  inflammatory  discharges  will  be  prevented 
from  escaping  and  will  accumulate  in  the  limb, 
causing  it  to  be  swollen,  red,  and  painful,  and  setting 
up  difiiise  cellular  inflammation,  and,  what  is  worse, 
perhaps,  pyiemia.     I  have  no  doubt  that  in  cases  suob 
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as  these  the  "antiseptic"  treatment  of  Lister  ia  of 
immense  advantf^.  It  may  not  prevent  suppuration 
altogether,  hut  it  undoubtedly  limits  it  and  renders  it 
■what  we  may  term  "  healthy "  suppuration  ;  it  pre-  . 
Tents  the  presence  of  decomposing  animal  matter  in 
the  wound,  which  is,  sft«r  all,  what  we  have  to  fear. 

Tlie  limb  should  be  eecured,  after  the  fracture  has 
been  set,  in  a  fracture  box  of  aonie  description,  and 
the  case  dressed  as  recommended  by  Lister.  By  this 
means  many  of  these  cases  may  be  brought  to  a  auoceas- 
ful  termination.  While  giving  this  as  the  plan  of  treat- 
ment which,  in  my  own  experience,  I  have  found  most 
snccessfui,  I  do  not  wish  to  dogmatise  or  lay  down 
this  method  aa  the  only  one  likely  to  be  successful. 
Other  surgeons  have  treated  cases  by  other  means 
with  perhaps  equal  success,  and  no  one  plan  of  treat- 
ment ought  to  be  advocated  at  the  expense  of  others. 
Wbat  ia  necessary  is  the  application  of  the  broad  prin- 
ciples of  surgery  in  regard  to  the  treatment  of  the  case 
in  hand,  ^ome  surgeons  prefer  simple  water-dressing, 
or  carbolised  oil,  absorbent  wool,  boracio  or  saltcylio 
lint,  and  many  other  fonos  of  application  too  numerous 
to  mention.  The  main  points  to  attend  to  are  perfect 
cleanliness,  daily  irrigation  if  there  is  much  discharge, 
a  free  exit  for  matter,  and  counter-openings  if  there 
is  any  tendency  to  bagging. 

The  severest  form  of  compound  fracture  of  the 
leg  is  where  the  limb  has  been  crushed  by  Konie  direct 
violence,  as  the  paasage  of  the  wheel  of  a  heavy 
waggon  over  it.  In  these  cases  the  bones  are  exten- 
sively comminuted,  the  broken  fragments  often  dis- 
placed, and  the  soft  parts  fi^reatly  lacerated  and  con- 
tused. In  these  cases  the  first  question  to  consider  is 
whether  immediate  ampu(«tion  is  necessary  or  not, 
and  in  deciding  this,  the  general  and  local  oonditioD 
of  the  patient  will  have  to  be  taken  into  considera- 
If  the  patient  is  young,  of  sound  constitutivu 
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und  of  sober  and  regular  habits,  an  attempt  to  e 
the  limb  may  be  made  with  a  far  greater  amoimt  of 
local  injury  tiati  if  he  is  advanced  in  years,  of  brc" 
health,  or  intemperate  habits.      (Jhildreo  reC' 
a  faf  greater  amount  of  injury  than  adults. 

When  it  hag  been  determined  to  attempt  to  save  fl 
limb,  the  wound  should  be  thoroughly  cleansed  and  aff 
loose  frt^menta  of  boue  removed  ;  the  bonea  carefully 
adjusted,  any  sharp  points  being  rounded  off  with  the 
bone  forceps,  and  no  foreign  bodies  or  portions  of  soft 
parts  allowed  to  remain  between  the  fractured  ends"" 
The  limb  is  then  placed  in  a  fracture  box,  and  one  ^ 
other  of  the    various   applicsations  mentioned   i  " 
must  be  applied  to  the  wound. 

The  future  progress  of  the  case  must  bo  treated  on 
general  principles.  Care  should  be  taken  to  wateh  for 
any  indication  of  the  formation  of  matter,  and  incisions 
should  be  made  if  necessary.  If  diffuse  cellular 
infiammation  seta  in,  free  incisions  to  relieve  f«naion 
m«st  be  practised.  If  the  tissues  about  the  wound 
slough,  charcoal  poultices  may  be  required.  Per- 
fect cleanliness  should  be  most  rigidly  observed,  the 
patient's  general  condition  must  be  carefully  attended 
to,  the  diet  being  regulated,  and  opiates  given,  if 
necessary,  to  ensure  rest. 

Fault)'  unfoo  may  occasionally  result  either  from 
want  of  proper  attention  in  setting  the  fracture,  or  from 
allowing  the  patient  to  go  about  without  any  support 
before  the  union  is  firm,  when  a  gi'adua!  yielding  of 
the  soft  callus  takes  place,  producing  great  deformity 
and  impairment  in  the  use  of  the  foot  When  this 
condition  occurs  in  the  lower  part  of  the  leg,  its  most 
usual  situation,  the  lower  end  of  the  upper  fragmeD' 
wiU  be  found  to  project  inwards,  and  when  the 
attempts  to  stand  the  foot  will  be  everted  (Fig,  '. 
This  condition  may  be  relieved,  to  a  certain  ^ 
by  a  boot  with  an  outside  steel  support  and  an 
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T*strap,  ao  that  the  cross  bar  of  the  T  passes  around 
the  leg,  at  a  level  with  the  prominent  end  of  the  bone, 
and  buckles  tightly  over  the  steel  support.  In  some 
caaea  it  may  be  desirable  to  remove  a  wedge-shaped 
piece  of  bone,  including  the  prominent  portion,  in  order 
to  give  the  patient  a  useful 

FBA.crroRB  or  the  Bonks 
OF  THE  Foot. 
Pmcinrc  of  the  tar- 
Bitl  bones. — Considering 
the  frequency  with  which 
the  foot  is  injured,  it  is  aur- 
priaing  how  seldom  iroctnre 
of  the  tarsal  bonea  takes 
place.    This  is  no  doubt  due, 
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fact  that,  the  tarsus  is  com- 
posed of  a  number  of  bones, 
articulrtted  by  a  consider- 
able e!(tent  of  surface,  and 
tmited  together  by  very 
strong  ligaments,  so  that  a 
certain  amount  of  move- 
ment  takes  place  between 

I  the   several    bones,    which 

\  aerves  to  break  the  jars  which  result  from  a  fall  or 
ere  blow  on  the  foot.     It  is  possible,  however,  that 

^  fracture  of  these  bones  may  occasionally  occur  and 
escape  detection,  the  case  being  regarded  and  treated  as 
one  of  sprain  only.  Mr.  Bryant  is  disposed  to  believe 
that  this  is  so,  at  all  events,  as  regards  the  astragalus, 
and  relates  a  esse  in  which  he  removed  tlie  necrosed 
upper  articular  surface  of  this  bone,  the  piece  removed 
looking  as  if  it  had  been  fractured.  The  death  of  the 
bone  had  resulted   from   inflammation  produced   by 
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violently  kicking  against  a  waJl.*     And  Mr.  Morris 
mentions  that  there  is  in  tiie  museum  of  Middlesex 
Hospital  an  asti-agaluH,  the  poateiior  and  inner  comer 
of  whicli  has  been  broken  ofl'.f      The  ii"acture  was  i 
detected  during  life,  the  injury  being  regarded  aim] 

The  tarsal  bones,  being  composed  of  ft  soft  can- 
cellous tissue,  covered  with  only  a  thin  layer  of  com- 
pact tissue,  when  exposed  to  direct  violence  snfficient 
to  produce  fi'acture  are  sometimes  extensively  com- 
minuted, the  cancellous  tissue  being  completely  crushed 
and  occasionally  a  species  of  impaction  taking  place. 
In  consequence  of  the  small  amount  of  soft  parts  which 
covers  the  dorsal  aspect  of  these  bones,  the  fractures 
are  often  compound  and  associated  with  much  lacera- 
tion and  bruising  of  the  integument. 

Causes. — In  considering  the  causes  of  fractaiQ 
of  the  ta,rsal  bones,  it  is  convenient  to  consider  tha 
tarsus  as  made  up  of  two  groups ;  the  anterior 
group  comprising  the  scaphoid,  cuboid,  and  three 
cuneiform  bones ;  the  posterior  group  consisting  of  the 
OS  calcis  and  the  astragalus. 

"When  a  fracture  occurs  in  the  anterior  group  it 
almost  invariably  the  result  of  direct  violence  frcHK 
some  crushing  accident,  as  the  passage  of  a  heavy" 
wheel  over  or  the  falling  of  a  heavy  weight  upon  the 
foot.  When,  on  the  other  hand,  a  fracture  occurs  in 
the  post«rior  group,  it  is  for  the  most  part  the  result  of 
indirect  violence,  such  as  a  fall  from  a  height  upon  the 
feet.  Fi'obably  the  astragalus,  except  its  neck,  is 
rarely  broken  in  any  other  way,  though  Monahan 
has  recorded  one  case  in  which  the  neck  ma&  broken, 
by  direct  violence ;  and  Erichsen  a  second,  where  the 
same  part  was  fractured  by  a  cart  wheel  passing  ovec 
the  foot.    The  most  frequent  way  in  which  the  os  cahai 
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is  broken  iB  by  falls  upon  tlie  foet,  but  it  is 
occasionally  broken  by  direct  violence  applied  laterally, 
as  by  tlie  passage  of  a  wheel  over  the  point  of  the 
heel  while  the  patient  ia  lying  on  the  ground.  Some 
few  cases  of  fracture  of  the  OB  calcis  from  muscular  action 
have  also  been  placed  on  record,  where  the  bone  has 
been  broken  by  the  Budden  contraction  of  the  muscles 
of  the  calf. 

When  the  calcanenm  is  fractured  either  from  direct 
or  indirect  force  it  may  Iw  broken  in  almost  any 
direction.  There  may  be  a  vertical  or  oblique  fracture 
through  the  bone,  or  it  may  be  split  longitudinally,  or 
it  may  be  variously  comminuted,  with  or  without  im- 
paction. Malgaigne  states  that  in  all  fractures  of  the 
OS  calcis  the  fracture  takes  place  in  the  posterior  part 
of  the  bone,  and  is  "  always  situated  behind  the  astra- 
galus." This  ia,  however,  scarcely  correct.  Mr.  De 
Meric  has  recorded  a  case  where  the  fracture  took 
place  through  the  anterior  part  of  the  bone,  "extending 
vertically  between  the  two  articulating  facets."* 
And  a  second  instance  is  recorded  Dr.  Uhde,  of 
Brunswick,  f 

AVhen  the  fracture  occurs  from  muscular  action  it 
J3  vertical  in  direction,  and  is  usually  situated  behind 
the  astragalus,  Gascoigne  has,  however,  recorded  a 
case  in  which  the  posterior  two-thirds  of  the  bone 
was  separated  from  the  anterior  third.  In  some  of 
these  cases  it  would  appear  that  a  thin  shell  of  the 
posterior  surface,  into  which  the  tendo  Achilles  is  in- 
serted, has  been  broken  off. 

Occaaionally  the  sustentaculum  tali  may  be  frac- 
tured. Abel  has  collected  three  cases  of  this  injnry.J 
He  believes  that  it  may  be  caused  by  falls  upon  the 
sole  or  by  extreme  rotation  outwards  of  the  foot,  in 

•  MtA.  Timfa  and  Ometti,  vol.  ii.,  p.  460 ;  1867. 

+  Loi'don  Jnumnl  of  Medicint.  January,  ISol. 

i  Sritiih  Med.  Jottm.,  Notember  9, 1B78  ;  p.  693. 
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consequence  of  which  tJie  astragalus  ia  forced  violently 
against  the  proceaa. 

The  fiiguB  bj  which  fracture  of  the  03  calcis  may 
be  recognised  are  generally  more  clearly  defined  tlian 
those  of  fracture  of  the  other  bones  of  the  tai-sus,  and 
in  most  cases  there  is  no  difficulty  in  the  diagnosis 
when  the  injury  has  been  produced  by  violence,  either 
direct  or  indirect.  There  is  great  pain,  swelling,  and 
bruising  about  the  heel,  with  marked  crepitus,  which 
is  usually  to  be  felt  by  grasping  the  point  of  the 
heel  with  the  finger  and  thumb  and  moving  it  from 
side  to  side.  There  is  often  increased  width  of  the 
bone,  which  becomes  an  important  sign  in  the  cases  of 
longitudinal  splitting,  for  in  these  the  crefjitus  is  often 
indistinct  or  absenti  There  is  often,  in  fracture  of  the 
OS  cslcia,  a  loaa  of  the  arch  of  the  foot.  When  the  bone 
has  been  broken  vertically  by  muscular  action  or 
otherwise,  the  posterior  fragment  ia  in  some  cases 
drawn  upwards  by  the  gaatrocnemius  and  soleuB 
musclea,  and  sometimes  to  a  very  conaideralile  extent. 
C3aaea  have  been  recorded  where  this  portion  of  bone 
has  been  felt  as  much  aa  five  inches  above  its  normal 
position.  In  such  cases  there  can  be  no  difficulty  as 
to  diagnosis,  the  presence  of  the  prominence  of  bone  in 
this  abnormal  position  at  once  establishes  the  natui-e  of 
the  case.  In  other  instances  no  separation  takes  place. 
Thifl  is  probably  due  to  the  fibrous  stnictures  around, 
especially  those  in  the  sole,  not  having  been  completely 
torn  through,  and  so  retaining  the  bone  in  position. 
When  the  fracture  occurs  in  the  anterior  half  of  the 
bone,  aa  in  Mr.  Oascoyen's  case,  the  lateral  ligaments 
of  the  ankle  joint  and  the  strong  interosseous  calcaneo- 
BStragaloid  ligament  prevent  anything  more  than  the 
sUgbtest  displacement.  In  these  case3,as  Mr.  Oascoyen 
has  pointed  out,  ci-epitus  can  bo  felt  by  rao\'ing  the 
heel  from  side  to  side  and  by  other  movements  of  the 
foot. 
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In  the  treatment  of  fi-actares  of  the  ob  cajcis 
■without  displacement,  all  that  is  neceaaaj'y,  as  a  rule, 
ia  perfect  rest  and  cold  evaporating  lotion.  It  is  ad- 
visable to  place  the  limb  on  an  outside  splint  with  a 
foot  piece,  BO  as  fo  ensure  complete  immobility,  until 
all  acute  symptoms  have  subsided,  when  the  foot  may 
he  put  up  in  pasteboard  or  plaster  of  Paris  and  the 
patient  allowed  to  go  about  on  crutiihes. 

In  a.  fracture  of  the  posterior  part  of  the  os  calcia, 
with  displacement  of  the  fragment,  an  endeavour  roust 
be  made  to  approximate  the  broken  Burfaces  by  posi- 
tion ;  that  ia  to  say,  by  flexing  the  leg  on  the  thigh 
and  ext«ndiiig  the  foot  oa  the  leg  and  fixing  it  by 
some  Buch  apparatus  as  ia  used  for  rupture  of  the 
tendo  Achilles.  A  leather  collar  fastened  round  the 
lower  third  of  the  thigh  and  attaclied  by  a  string  to 
the  heel  of  a  slipper  answers  every  puipoHe.  The 
patient  must,  o£  coui'se,  he  laid  on  his  injured  side. 

When  the  fractui-e  is  compound  and  the  fragments 
are  loose  it  is  advisable  to  remove  them  at  once. 

The  neck  of  the  a«tragalUB  is  the  weukest  part  of 
the  bone,  and  it  is  hej-e  that  fracture  most  frequently 
takes  place.  It  may,  however,  occur  in  any  part  of 
the  bone  and  in  almost  any  direction ;  moBt  comnionly 
in  a  transverse  vertical  direction,  but  also  antero- 
posteriorly  or  horizontally,  and  it  may  he  variously 
comminuted.  It  may  he  broken  alone,  or  may  be 
associated  with  fracture  of  the  other  bones  of  the  tarsus. 
In  many  of  the  cases  of  fracture  the  fragment  isoftea 
displaced  as  well,  leading  to  the  symptoma  of  dislo- 
cation. The  signs  of  fracture  of  this  bone  are  much 
more  obscure  than  those  of  fracture  of  the  os  calcis, 
and  unless  crepitus  can  be  felt  by  moving  the  antetior 
or  the  posterior  part  of  the  foot,  the  fracture  cannot 
usually  be  detected.  Ei'en  if  crepitus  'm  elicited  it  ia 
often  exceeding  dilRcult  to  localise  it,  or  to  state 
definitely  to  what  Lioue  it  is  to  be  refevri'd.  Inability 
c-17 
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to  stand  on  tho  foot,  or  bare  pressure ;  deep-seated  fixed 
])am  increased  on  manipulation ;  and  much  Bwelling 
and  bruising  io  tte  situation  of  the  aatragaJus  after  a 
fall  on  the  feet,  should  always  lead  lis  to  suspect 
fracture  of  this  bone,  even  though  no  ci-epitus  can  be 
felt 

Treatment. — All  that  is  necessary  in  these  cases, 
if  no  displacement  existH,  is  to  steady  the  foot  on  a 
splint  with  a  foot  piece  and  apply  cold  lotions  until  the 
swelling  subsides,  when  the  limb  may  be  put  up  in 
some  immovable  ajipai-atus.  If  displacement  exists  an 
attempt  should  be  made  to  push  back  the  fragment  by 
manipulation,  a  proceeding,  however,  which  often 
fails.  It  will  then  become  a  question  whether  ita 
removal  is  necessary  or  not  In  some  instances  the 
displaced  fragment  may  project  so  much  as  to  cause 
tension  of  the  skin  and  threaten  sloughing,  under 
which  circumstances  it  is  advisable  to  make  an  incision 
with  antiseptic  precautions,  and  remove  the  fragment. 
Should  there  seem  to  be  no  prospect  of  the  skin  giving 
way,  it  may  be  allowed  to  remain,  the  foot  being  placed 
in  the  most  favourable  position  in  case  anchylosis  of 
the  ankle  joint  should  result 

The  other  tarsal  bones  are  but  rarely  fractured, 
except  in  severe  crushes  or  gun-shot  injuries,  and  call 
for  no  special  remark.  They  may  be  so  comminuted, 
and  the  soft  parts  so  lacerated,  aa  to  require  amputation 
of  t!ie  whole  or  a  part  of  the  foot ;  or,  on  the  other 
hand,  if  injured  to  a  less  extent,  may  merely  require 
rest  and  support,  with  cold  evaporating  lotions  to  elTeat 

The  mefatarsal  bones  antl  the  phalanges 

are  almost  always  broken  by  direct  violence,  and  in  the 
majority  of  cases  the  injury  is  the  result  of  severe 
crushing  accidents,  requiring  amputation. 

If  only  one  bone  is  broken  the  displacement  is,  as 
a  rule,   only    slight.     I   liave  seen,  however,  a   case 
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where  the  second  metatarsal  bone  was  broken,  and 
where  the  injury  was  disregarded  for  a  week,  in  which 
the  distal  fragment  was  considerably  displaced  down- 
wards and  was  united  in  this  position,  causing  great 
discomfoi*t  to  the  patient  in  walking.  When  two  or 
more  of  the  bones  are  broken  the  displacement  may  be 
considerable. 

When  no  displacement  exists  the  treatment  is  very 
simple ;  rest  and  the  support  of  a  light  splint  is  all  that 
is  necessary.  If  displacement  exists  it  must  be  remedied 
if  possible,  otherwise  it  may  prove  the  source  of  con- 
siderable annoyance  to  the  patient. 

The  question  of  amputation  must  depend  for  an 
answer  mainly  upon  the  amount  of  laceration  of  the 
soft  parts. 


GEKERAL  PATHOLOGY  OF  DISLOCATIONS. 


CHAPTER  L 


GENERAL  DIVISION   AND   ETIOLOGY   OF 


The  word  "dislocation"  etymologically  means  "dia- 
placeineiit"(Lat.  dig,  a  preposition,  denoting  separation, 
and  locus,  a  place),  but  in  aurgery  it  is  for  the  most 
part  applied  to  that  condition  of  a  joint  in  which  the 
two  articular  surfaces  are  either  partially  or  completely 
displaced  from  one  another,  and  no  longer  occupy 
their  normal  position.  The  term  is  not,  however, 
entirely  restricted  to  tins,  but  is  occasionally  applied 
to  displacement  of  soft  parts.  For  instance,  "disloca- 
tion of  the  crystalline  lens"  is  a  term  in  daily  use, 
and  ia,  etymologically,   strictly  correct,  as  meaning 


Dislocations,  or  displacements  of  the  articular 
surfaces  of  a  joint,  are  divided  into  three  classes  as 
regards  their  cause.  (1)  Tratitnaiic,  where  the  displace- 
ment has  been  produced  by  violence.  (2)  Sponlaneova 
or  pathological,  resulting  from  graduEu  destructive 
changes  in  the  joint  and  surrounding  tissues,  bo  that 
the  bones  can  no  longer  remain  in  apposition,  but 
are  displaced  by  muscular  contraction  or  the  weight 
~*  *J'e  limb  or  trunk.     (3)  Congenital,  arising  from 
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some  congenital  defect  in  the  joint.  This  third  elass 
must  be  distinguished  from  those  forms  of  dislocation 
which  occur  during  the  act  of  parturition,  from  some 
force  applied  to  assiet  or  accomplish  delivery,  and 
must  he  regarded  aa  a  form  of  traumatic  luxation, 
■which  may  he  reduced  and  treated  in  the  same  way 
as  an  ordinary  dislocation. 

The  present  treatise  ia  intended  only  to  inclnde 
the  first  of  these  three  classes,  that  is,  dislocations 
arising  from  violence,  the  other  two  forma  not  falling 
within  the  scope  of  this  work. 

Dislocations  may  be  complete  or  partial :  conh- 
plete  when  the  two  articular  surfaces  which  enter  into 
the  formation  of  a  joint  are  comjiletely  separated  from 
each  other,  so  as  to  be  no  longer  in  contact ;  and 
partial  when  the  two  articular  surfaces  are  displaced 
as  regards  their  normal  relation  to  each  other,  but  are 
not  completely  separated,  so  that  some  portion  of  the 
one  articular  surface  still  remains  in  contact  with 
some  part  of  the  other.  The  former  is  the  more 
common  result  in  dislocationa  of  the  enarthrodial 
joints,  the  latter  most  commonly  occurs  in  the  gingly- 
moid  form  of  articulation.  Another  mode  of  classify- 
ing dislocations  is  into  the  (1)  simple  and  (2)  com- 
pound. In  the  former  the  integuments  remain  un- 
broken, while  in  the  latter  the  displaced  articular 
surfaces  are  exposed  hy  a  wound,  and  thus  air  is 
admitted  into  the  cavity  of  the  joint  This  distinction 
is  of  great  importance,  since  the  subsequent  progress 
and  prognosis  of  the  case  depend  very  greatly  upon 
this  point. 

Simple  dislocations  will  be  first  described,  and 
at  the  end  of  the  section  a  few  remarks  will  be  made 
on  compound  dislocations.  To  clear  up  the  ground 
it  is  advisable  to  state,  that  in  speaking  of  a  dis- 
location of  a  bone,  we  allude,  as  a  rule  (to  which,  how- 
ever,   there   are   exceptions,    aee    page  330),    to   the 


I 


3IO  Fkacturbs  and  Dislocations.     [S«t.  iBfi.. 

displacement  of  the  distal  or  more  movable  bone. 
Thus,  in  a  dislocation  at  the  shoulder  joint  we  speak 
of  "  dislocation  of  the  humerus,"  and  not  of  disloca- 
tion of  the  scapula.  Formerly,  the  proximal  bones 
were  often  spoken  of  as  being  dislocated. 

Causes.^ — The  causes  of  dislocation  must  be  con- 
sidered under  two  heads  ;  (1)  the  general  predisposing 
causes  which  conduce  to  the  occurrence  of  this  lesion; 
and  (2)  the  direct  or  exciting  causa 

The  predisposing  causes  of  dislocation  are  various, 
and  among  them  may  be  ranked: 

1.  The  nature  of  the  joint,  both  as  regards 
its  form  and  position.  It  mB.y  be  taken  as  a  general 
rule,  that  the  more  varied  the  movements  of  a  joint, 
the  less  secure  does  the  joint  become ;  therefore  an 
articulation  enjoys  variety  of  movement  at  the  ex- 
pense of  safety.  Tbna  we  find  that  faall-and-sockot 
joints,  which  from  their  peculiar  conformation  enjoy 
every  variety  of  movement,  are  the  most  insecure. 
Again,  the  position  of  a  joint,  to  a  great  extent^ 
influences  its  liability  to  dislocation,  those  joints  being 
the  moat  frequently  displaced  which  are  the  most 
exposed  to  injury.  Accordingly,  we  find  that  the 
shoulder  (a  ball-and-socket  joint  enjoying  an  exteO' 
Bive  range  of  motion,  and  situated  in  an  exposed 
position)  is  more  frequently  dislocated  than  any 
other  joint  in  the  body.  According  to  Malgaigne'a 
tables,  out  of  four  hundred  and  eighty-nine  luxations, 
no  less  a  number  than  three  hundred  and  twenty-one 
occurred  at  the  shoulder. 

3.  Age  and  sex>— Dislocations  are  not  common 
in  children ;  in  fact,  with  the  exception  of  those  of 
the  elbow  joint,  they  very  rarely  occur,  violence  to  a 
joint  or  its  neighbourhood  being  usually  attended  by 
fracture  or  disjunction  of  an  epiphysis,  rather  than 
luxation.  Again,  in  old  age  the  bonea  are  so  brittle, 
and  so  readily  give  way,  that  dislocations  are  hardly 
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erer  met  with.  Accordingly  we  find  that  the  majority 
of  dislocations  occur  in  adult  or  middle-aged  Bulijects. 
Hamilton  says  that  they  are  very  rare  in  infancy 
and  up  to  tlie  age  of  live ;  they  then  gradually  in- 
crease in  frequency  up  to  fifteen,  then  more  rapidly 
up  to  aixty-five,  after  which  they  decline,  and  become 
vei-y  uncummon.  These  conclusiona  are  baaed  on 
Malgaigne's  tables  of  six  hundred  and  forty- three 
cases.*     Aa  might  naturally  be  expected,  dislocations 

account  of  the  nature  of  their  respective  employments, 
and  the  greater  exposure  of  the  former  to   serioiia 

3.  CoDBtiCntJon  and  condition  of  struo 
tnreH  around  a  Joint, — There  can  he  no  doubt 
that  persons  of  feeble  constitution,  or  those  whose 
muscular  system  has  been  wasted  by  disease,  ai-o 
more  prone  to  suffer  from  dislocation  fixim  an  injury 
tlian  tbose  of  robust  constitution  and  whose  uiuscles 
are  in  a  hetdthy  condition.  So,  again,  patients  in 
whom  the  ligamentous  structures  around  a  joint  have 
been  stretched,  either  by  efi'usion  or  by  violent  exten- 
sion, are  very  liable  to  dislocation.  Or,  again,  the 
ligaments  connecting  the  ai'ticular  surfaces  may  havs 
been  torn  by  some  previous  injury,  and  thus  occasion 
a  tendency  to  dislocation.  Accordingly,  we  find  that 
a  former  luxation  is  a  very  potent  predisposing  cause. 

Direct  or  excitiue  causes. — These  are  the 
same  aa  the  exciting  causes  of  fracture  \  namely, 
violence  and  muscular  action;  the  latter  is,  however, 
even  a  far  less  common  cause  in  producing  dislocatioa 
than  it  was  found  to  be  in  occasioning  fracture.  Tbs 
violence,  as  in  fractures,  may  be  of  two  kinds,  either 
direct  or  indirect  The  former  where  a  blow  or  injury 
is  applied  directly  to  the  joint,  forcing  the  articular 
sui'^ces  asunder.  Thus  a  blow  on  the  front  of  the 
•  "  Ou  Fractures  and  Dialooationa."  p.  494.    1871. 
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shoulder  joint  may  foroe  the  head  of  the  humems  batd 
wards  H.111I  produce  one  of  the  forms  of  lusation  of  thlvfl 
articulation.     Dislocation  from  indirect  violence   U|f 
howeyer,  much  more  common.     Here  the  force  acU^ 
at  somu  distance  from  the  joint  implicated,  and  i#| 
transmitted  along  the  shaft  to  the  head  of  the  bonO^' 
forcing  it  out  of  its  socket.     Thus  a  fall  on  the  hand 
or  elbow,  with  the  arm  separated  from  the  side,  is  a 
frequent  cause  of  dislocation  of  the  humerus.     Mus- 
cular action  very  rarely  produces  dislocation,  except 
in  some  particular  joints,  as  that  of  the  lower  jaw  and 
the  pateUa,  though  some  few  cases  have  been  recorded 
where  some  large  joint,  especially  the  shoulder,  haa 
been  dislocated  by  a  violent  muscular    contraction, 
even  although  the  joint  whs  pre3um.ed  to  be  healtliy. 
Where,  however,  an  articulation  has  been  weakened 
by  disease,  or  its  ligamentous   connections  stretched 
by  previous  effusion  or  former  injury,  muscular  action 
is  very  liable  to  produce  dislocation.     Occasionally, 
individuals  are  able  to  produce  a  dislocation,  or  at  all 
events  a  partial  dislocation,  by  a  voluntary  muscular 
effort.     This  ia  especially  common  in  the  metacarpo- 
phalangeal joint  of  the  thumb.  | 
One  very  decided  influence  the  miiaoles  possess  jii  I 
i*egard    to    dislocations,    and   that   is   in  prodnciug  A  -1 
further  displacement  of  the  bead  of  the  bone  after  Ml  1 
haa  once  been  thrown  out  of  its   articular 
This  is   due   to   the    continued    contraction 
iiiuaeles,  which  goes  on  for  some  days  after  the  injury  I 
and  by  constant  traction  on  the  displaced  bone  altemj 
its  position,  80  that  after  the  lapse  of  a  certain  tim 
if  the  dislocation  is  allowed  to  remain  unreduoed, 
will  be  found  to  be  in  another  place  than  the  original! 
position  in  which  it  waa  first  discovered. 


CHAPTER  II. 

EFFECTS   AND   COMPLICiTlOSa   OF   DISLOCATION. 

The  effects  of  a  dislocation  upon  the  structures  entering 
into  the  formation  of  a  joint,  or  in  its  immediate 
neiglibourhood,  are  always  of  importance  and  Ire- 
quently  serious.  The  bonea,  ligaments,  muscles, 
vessels,  and  nerves,  may  ail  auffer.  The  bones  are 
not  uncommonly  fractured,  aa  well  as  dialocated ;  ia 
fact,  in  Home  joints,  notahlj  the  aokle,  dialocatioQ 
rarely  occurs  except  when  complicated  with  fracturei 
The  euartiirodiaL  joints  are  much  more  likely  to 
escape  this  fonn  of  injury  than  the  hinge  joints, 
where  fracture  ia  a  not  unfrequent  accompaniment  of 
dislocation.  The  fi'acture  way  vary  from  Bome 
chipping  off  of  a  small  fragment  of  thg  articular 
surface  or  fracture  of  some  neighbouring  process,  to 
extensiye  comminution  of  the  end  of  the  bone.  In. 
complete  dislocations  the  ligaments  are  more  or  less 
torn,  but  in  partial  dislocations  they  appear  to 
escape  sometimes  with  stretcliiug  and  without 
laceration.  The  amount  of  tearing  deg^nds  to  ■ 
certain  extent  on  the  nature  of  the  joint,  the  capsular 
ligament  in  an  enarthrodial  joint  being  much  more 
extensively  lacerated  than  the  ligaments  which  bind 
the  articular  surfaces  of  a  ginglymoid  joint  together. 
In  Bome  rare  instances  the  capsular  ligament  appears 
to  escape  laceration  Init  only  because  it  has  been  torn 
away  from  its  attachments.  Mr.  Eve  has  placed  on 
record  such  a  case.  *  The  muscles  which  Bun\Jund 
the  joint  are  often  much  bruised  and  lacerated,  and 
•  Ued.-Chir.  Trans.,  vol.  Iiiii.,  p.  318. 
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1  tendons  in  the  neighbourhood,  especii 
those  which  are  connected  with  the  capsule,  are  t 
across.  On  account  of  their  elasticity  the  largs 
arteries  in.  the  vicinity  of  a  joint  generally  escape 
injury  when  dislocation  occurs,  though  the  axillary 
artery  has  been  occasionally  injured  in  luxations  of 
the  Moulder  joint.  The  vessels  may,  however,  be 
compressed  by  the  displaced  head  of  the  bone,  and  all 
circulation  through  them  stopped.  Nerves  in  the 
neighbourhood  of  a  joint  are  frequently  injured  when 
the  bones  are  dislocated.  This  is  especially  the  case 
with  the  circumflex  nerve  of  the  arm,  which,  winding 
around  the  shoulder  joint,  is  exposed  to  injury  in 
displacement  of  the  head  of  the  humerus.  They  may 
be  contused,  lacerated,  or  simply  compressed,  leading;, 
to  intense  pain  at  the  time  of  the  injury,  and  subaw 
quently  to  paralysis  of  the  muscles  which  they  supplj; 
When  the  dislocation  ia  simple  and  has  been  speedily 
reduced,  moat  of  these  injuries  are  soon  repaired 
no  permanent  lesion  in  many  cases 
some  instances  the  functions  of  the  joint  may  nevW'' 
become  thoroughly  restored.  The  capsular  or  other 
ligaments  may  become  contracted,  interfering  with 
the  free  movements  of  the  articulation,  and  this  is 
especially  likely  to  occur  if  passive  motion  is  too  long 
neglected.  Or  the  injured  muscles  may  never 
their  former  condition  and  strength,  but  may  i 
permanently  weakened,  and  thus  interfere  wi 
comfort  of  the  patient  and  the  usefulness  of  thi 
The  joint  itself  may  be  also  'neakened,  rendering 
recurrence  of  the  dislocatmn  a  matter  of  extreml 
probability,  even  from  the  slightest  amount 
violence.  This  is  particuladv  likely  to 
certain  joints,  where  the  aitioular  surfaces 
adapted  to  each  other,  and  where  the  main  strengtil 
depends  on  the  ligaments,  such  as  in  ' 
clavicular  and  acromio-clai  iculai  joints. 
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Among  the  graver  evils  of  dislocation  are  those 
where  an  artery  has  been  injured,  leading  to  its  total 
occlusion  and  obstruction  of  the  ciiculation  through 
the  limb,  followed  by  gangrene,  or  to  the  formation 
of  a  traumatic  aneurism.  *  Or  where  a  nerve  has 
been  injured  and  its  function  is  never  restored, 
leaving  complete  paralysis  in  the  parts  supplied  by  it. 

When  a  dislocation  remains  unreduced,  certain 
changes  take  place  both  in  the  old  cavity  and  also 
in  the  displaced  end  of  the  bone  and  the  tissues  01 
which  it  rests,  in  order  to  adapt  them  to  thei 
new  relations  and  to  permit  of  a  certain  degree  of 
motion  between,  the  bones  in  their  new  positio 

In  the  bajt-aad-socket  joints  the  old  cavity 
becomes  gradually  filled  up  with  a  fibroid  material ; 
its  circumference  becomes  contracted  and  less  regulai 
until  at  length  no  remains  of  the  original  cavity 
exist  The  time  which  this  takes  is  uncertain ;  tho 
changes  are  probably  very  slow,  but  more  rapid  i 
children  and  young  persons  than  in  the  adult, 
Fournier  records  a  ease  in  which  the  acetabului 
retained  its  form  and  depth  and  was  still  coated  with 
cartilage,  though  the  Lead  of  the  femur  had  been 
dislocated  for  thirteen  years,  f  And  it  is  probable 
that  in  some  cases  the  changes  above  enumerated  as 
taking  place  in  the  old  cavity  never  occur,  but  that  it 
retains  its  depth  and  remains  covered  with  cartilage 
throughout  the  rest  of  the  life  of  the  patient,  the 
occurrence  of  the  changes  being  probably  due  to 
the  violence  of  tlie  injury  it  has  sustained  at  the  time 
of  the  accident,  and  to  the  consequent  inSammation. 

In  the  hinge  joints  the  articular  ends  are  altered 
in  shape  so  as  to  be  scarcely  recognisable,  the  bony 
processes  become  rounded  off  and  the  extremities  of 
the  bones  present  a  stunted,  angular  outline.     The 
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cartilages  covering  them  become  metamorphosed  into 
connective  tiflaue. 

There  are  also  great  changes  in  the  tiiMues  againBt 
which  the  extremity  of  the  displaced  bone  rests  ;  they 
become  hoUowed  out  into  a  cavity,  which  forma  a 
receptacle  for  the  bone  and  becomes  lined  with  a 
dense   fibroid    material,   which   sometimes    partially 


ossifies,  BO  that  it  forma  a  kind  of  bony  articular  fos 
(Fig,  49).  The  head  of  the  bone  becomes  at  the  samtf 
time  altered  in  shape ;  its  incnisting  cartilage  becomes 
absorbed  and  the  bone  ebumated,  or  else  the  cartilage 
becomes  filamentous,  first  presenting  the  appearance 
of  fibro-cartilage  and  afterwards  of  ordinary  dense 
connective  tissue. 

The  cellnlar  tissue  around  becomes  infiltrated  with 
plastic  matter  and  converted  into  cicatricial  tissue,  and 
**""■  1    newly  formed    capsule   is  developed    around 
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the  enda  of  the  bones.  If  passive  motion  is  per- 
Msvered  in  a  synovial  sac  becomes  developed  within 
the  capsule,  and  thus  a  very  fair  joint,  with  a 
considerable  range  of  motion,  is  gradually  formed  In 
some  cases  even,  if  the  new  joint  is  diligently  used, 
cartilage  may  be  reformed  within  the  cavity  and  over 
the  head  of  the  bone,  thus  adding  to  the  perfection  of 
the  joint. 

Secondary  changes  take  place  in  the  neighbouring 
structures  ;  the  muscles  shorten  and  atrophy,  and,  if 
diauaed,  undergo  fatty  degeneration.  If  they  or  their 
tendons  have  been  torn  away  they  form  fresh 
attachments.  Occasionally  ossific  deposit  takes  place 
in  the  tendons,  and  this  may  to  a  certain  extent 
interfere  with  the  future  movements  of  the  joint. 
Vessels  and  nerves  may  become  incorporated  in  the 
altered  structures  in  the  neighbourhood  of  the  new 
joint,  and  their  functions  partially  interfered  with. 

The  amount  of  utility  of  the  limb  which  will  be 
subsequently  obtained  when  a  dislocation  haa  been 
left  permanently  unreduced  will  depend  very  much 
upon  the  nature  of  the  joint  that  has  been  impJi* 
cated.  Very  much  greater  freedom  of  motion  can 
generally  be  obtained  in  an  unreduced  dislocation  of 
the  euarthrodtal  variety,  than  of  the  ginglymoid 
joints. 

In  these  latter  the  amount  of  impairment  of 
movement  is  oftentimes  very  considerable,  bo  as  to 
render  the  limb  almost  useless,  whereas  in  the  ball- 
and-socket  joints,  and  especially  the  Bhoulder,  the 
range  of  movement  is  sometimes  so  good  that  tlie 
patient  does  not  appear  to  suffer  any  inconvenience 
from  his  defect. 

Dislocation  may  be  complicated  by  fracture  of  the 
shaft  of  the  bone  dislocated.  In  these  cases  there 
can  be  no  doubt  that  every  effort  should  be  mnde 
to  effect  a  reduction  of  the  dislocation  at  once.     The 
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treatment  to  be  adopted  must  vary,  according  as  to 
whether  the  fracture  is  through  the  ehiift  of  the 
bone  at  Home  distance  from  the  dislocated  heud  or 
whether  it  is  through  the  neclc  of  the  bone,  so  that 
only  a  Email  fragment  ia  separated  and  displaced  from 
the  rest 

In  the  former  case  the  fracture  must  be  first 
put  up  very  firmly  indeed,  in  four  short  wooden 
eplinta  which  completely  encase  the  limb,  so  that 
when  fixed  they  shall  securely  grip  the  part.  The 
patient  must  then  be  placed  thoroughly  under  the 
influence  of  an  antestbetic,  and  when  the  muscles  are 
completely  relaxed  an  attempt  must  be  made  in  the 
ordinary  way,  using  the  limb  encased  in  splints  as  a 
lever,  to  reduce  the  dislocation.  When  the  fracture 
is  in.  close  proximity  to  the  joint,  it  ia  better  not  to 
employ  any  splints,  which  will  only  be  in  tlie  way 
and  cannot  be  used  as  a  lever,  since  they  cannot  bo 
made  to  fix  the  upper  fragment  The  muscles  having 
been  thorotighly  relaxed  with  chloroform  or  ether, 
the  surgeon  must  endeavour  by  manipulation,  by 
gently  kneading  and  pushing  the  head  of  tlie  bone,  to 
press  it  back  into  its  proper  position.  This  can 
frequently  be  accomplished  by  perseverance,  the  main 
obstacle  being  the  difficulty  in  returning  it  through  the 
rent  in  the  capsule,  so  that  pressure  should  always  be 
made  in  the  contrary  direction  to  that  in  which  the 
head  of  the  bone  is  supposed  to  have  travelled. 
After  the  dislocation  has  been  reduced  the  fracture  ia 
to  be  put  up  and  treated  in  the  ordinary  manner. 
In  these  cases  a  greater  amount  of  rigidity  and 
impaired  movement  must  be  expected,  since  passive 
motion  cannot  be  commenced  so  early  as  in  uncom- 
plicated dislocation.  Sometimes  a  fracture  extends 
into  a.  joint  which  has  been  dislocated,  especially  in 
the  elbow  and  ankle.  Here  great  care  must  be  taken 
■*     — "ure   and    maintain   exact    apposition  of    the 
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fcactured  bones  aEter  the  diBlocation  has  been  reduced, 
Aiid  gentle  passive  motion,  if  it  can  be  done  with- 
ovit  disturbing  the  fracture,  should  be  commenced 
very  early,  aa  there  will  always  he,  in  these  coses,  a. 
great  tendency  to  fibrous  anchylosis. 


CHAPTEE.  III. 

SYMPTOMS  OP   DISLOCATIOIT. 

Ih  the  majority  of  cases  the  symptoms  of  dislocatioa, 
as  described  in  our  text-books,  are  ho  clear  and  well 
defined  that  it  seems  surprising  that  there  should  be 
any  mistake  as  to  their  diagnosia  But  it  must  be  in. 
the  experience  of  every  surgeon  that  these  injuries  are 
frequently  overlooked ;  and  it  must  be  confessed  that 
though  the  symptoms  as  laid  down  in  MTiting  appear 
to  be  sufficiently  clear  and  straightforward,  tliat  in 
actual  practice  and  in  the  clinical  examination  of 
cases,  difficulties  not  uncommonly  present  themselves ; 
and  it  is  one  thing  to  detail  on  paper  the  signs  of  a 
typical  displacement,  and  another  thing  in  practice  to 
apply  the  symptoms  which  have  been  there  detailed. 
On  account  of  the  dislocation  being  often  complicated 
with  other  injuries,  the  depth  of  the  part,  and  the 
swelling  and  effusion  which  take  place,  there  is  often 
the  greatest  difficulty  in  coming  to  a  certain  conclu- 
sion as  to  whether  any  displacement  has  taken  place, 
and  the  beat^informed  and  most  painstaking  surgeons 
may  be  led  into  error,  or  may  he  compelled  to  oonfeaa 
that  they  are  in  doubt  as  to  the  exact  nature  of  the 
injury. 

lite  general  symptoms  of  a   dislocation   are   (1) 
pain  in  and  around  a  joint,  following  an  injury,  which 
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is  usually  of  a  aevere  natm-e ;  thoiigli  in  cases  where 
the  joint  has  been  previously  injured  the  accident 
may  not  have  been  of  a  very  serioua  natnre  ;  (2)  im- 
paired power  of  voluntary  motion  on  the  part  of 
the  patient,  and,  conjoined  with  tJjia,  if  the  muscles 
and  ligaments  about  a  joint  have  been  extensively 
torn,  increased  freedom  of  passive  motion,  and  some 
movements  which,  limited  or  impossible  in  the  healthy 
condition,  are  now  possible ;  (3)  there  is  a  change  in 
the  natural  shape  of  the  joint,  This  is  due  to  an 
alteration  ia  the  position  of  the  displaced  hone, 
and  in  the  position  and  relation  of  the  muscles  ia 
the  neighbourhood  of  the  joint,  and  also  later  on  to 
swelling  and  effusion.  There  is  also  discoloration, 
sometimes  not  showing  itself  for  some  days,  from  ex- 
tra vasated  blood ;  (4)  there  is  an  alteration  in  the 
relation  of  the  bony  prominences  about  the  joint, 
■when  compared  with  those  on  the  opposite  side  of  the 
body ;  (5)  the  displaced  end  of  the  bone  can  sometimes 
te  felt  in  its  new  situation.  This,  when  present,  is  an 
important  and  characteristic  sign,  but  it  is  not  always 
to  be  felt.  Thus,  in  dislocations  of  the  shoulder  in 
the  subclavicular  form  of  the  injury,  the  head  of  the 
humerus  can  he  plainly  perceived  on  the  front  of  the 
chest  beneath  the  clavicle,  whereas  in  the  suhcoracoid 
variety  the  hone  can  scarcely  be  felt,  or  if  tlie  patient 
is  very  fat,  cannot  be  felt  at  all.  So  in  dislocationB 
of  the  hip,  the  head  of  the  bone  can  be  easily  felt 
in  the  suprapubic  luxation,  and  with  difficulty  or  not 
at  all  in  the  dislocation  into  the  sciatic  notch  or  ou 
to  the  dorsum  of  the  ilinm  ;  (6)  there  is  an  alteration 
in  the  length  of  the  limb,  when  compared  with  that 
on  the  other  side  of  the  body.  In  the  gi'eat  majority 
of  eases  the  limb  is  sliortened,  but  this  rule  is  by  no 
means  abaolule  ;  in  a  certain  proportion  of  dislocationB 
lengthening  takes  place  ;  (7)  there  is  finally  an  altera-, 
tion  in  the  direction  of  the  axis  of  the  displaced 
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These  two  last  signs  are  of  especial  importance  in 
determining  the  variety  of  dislocation  wLicb  has  taken 
place,  tliough,  of  coarse,  tbey  are  also  of  use  in  deter- 
mining the  prior  question  of  the  presence  of  a  disloca- 
tion. That  ia  to  say,  given  a  joint  in  which  we  have 
arrived  at  the  conclusion  that  there  is  a  luxation,  we 
shail  depend  mainly  on  the  amount  of  shortening  or 
lengthening,  and  the  direction  of  the  axis  of  the  bone 
in  determiuiug  wbat  form  of  dislocation  exists. 

The  chief  points  by  which  dislocationB  are  to  be' 
distinguished  from  fracture  are  the  diminished  mo- 
bility, the  absence  of  oi-epitiis,  and  the  fact  that 
when  the  deformity  is  ouce  reduced  it  does  not  as  & 
rule  return  without  some  fresh  violence,  or,  at  all 
events,  movement  of  the  joint ;  whereas  in  fracture 
there  is  preternatural  mobility  ;  crepitus ;  and  the 
fragments  after  reduction  will  not  remain  in  po- 
sition witliout  artidcial  support,  but  the  deformity 
speedOy  recurs,  even  though  no  movement  of  the 
limb  is  made.  No  one  of  these  Bymptoma,  taken 
alone,  is  sufficient  to  establish  the  diagnosis  between 
fracture  and  dislocation;  but  the  sum  of  the  three 
signs  must  be  taken.  For  preternatural  mobility 
may,  as  as  we  have  seen,  exist  with  dislocation,  whera 
the  ligaments  and  muscles  around  a  joint  have  been 
much  torn.  Again,  crepitus,  or  pseudo-crepitus,  may 
be  felt  in  dislocation,  and  may  lead  to  error,  if  relied 
npon  alone  as  a  diagnostic  symptom.  This  Genaation 
may  be  caused  in  several  different  ways.  True  bony 
crepitus  may  be  felt  if  the  displaced  bone  rests  against 
any  fractured  bone  in  the  neighbourhood.  Por 
example,  the  head  of  the  humerus  may  rest  against  a 
broken  ooracoid  process,  and  by  moriug  the  arm 
crepitus  may  be  felt,  which  is  often  apparently  due  to 
fracture  of  the  humerus ;  or,  secondly,  a  very  minute 
fragment  or  scale  of  bone  may  be  torn  off  with  some 
detucheU  tendon  or  ligament,  and  may  giv 
y-17 
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crepitus.  Psoudo-crepitiis  roay  be  mistaken  for  true 
crepitus.  This  eeDsation  is  due  ta  tbe  presence  of 
lymph  in  the  joint  cavity  or  sheaths  of  the  neigLboiir- 
ing  tendons,  and  though  generalJy  easily  diatinguiah- 
able  from  tme  crepitus,  may  be  mistaken  for  it 
Finally,  at  a  lat^r  jieriod  of  the  case,  the  cartilage  and 
soft  parts  covering  the  end  of  the  bone  may  be  ab- 
sorbed, and  in  this  way  the  exposed  bone,  when  moved, 
may  grate  against  neighbouring  tissues,  and  crepitus 
be  produced.  Lastly,  it  is  not  in  every  case  of  fracture 
that  displacement  recnrs  after  reduction ;  nor,  con- 
versely, does  every  case  of  dislocation  manifest  a 
tendency  to  remain  without  recurrence  after  reduction 
has  been  effected. 


CHAPTER    IV.. 
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Wdeh  the  diagnosis  of  dislocation  has  been  eatftb- 
lished,  the  first  indiration  is  to  eflect  reduction  as 
speedily  as  possible.  If  this  is  done  at  once,  it  may 
often  be  accomplished  witliout  any  difficulty.  One  of 
the  main  impediments  to  effecting  reduction  is  mus- 
cular contraction,  anil  immediately  alter  the  accident 
the  patient  is  faint  and  his  muscles  relaxed,  so  that 
it  often  happens  that  the  patient  himself,  or  soma 
bystander,  may  accomplish  reduction,  simply  by 
pulling  or  moving  the  iimb ;  whereas  in  the  course  of 
a  short  time  the  muscles  are  thrown  into  a  condition 
of  apasmodio  contraction  from  reflex  in-itation,  and 
can  then  only  he  overcome  by  the  exercise  of  a  very 
considerable  force,  or  by  tJie  paralysing  influence  of 
antesthetics.  If,  therefore,  the  case  is  seen  by  tha 
surgeon  almost   immediately  after  the  accident,  andj 
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while  the  patient  is  Rtill  faint  aad  liis  mtiscles  relaxed, 
reduction  should  be  at  once  attempted.  If  the  case 
has  not  been  seen  for  some  liours  after  the  iiccident, 
it  is  Hlways  advisable  to  administer  an  anaesthetic  at 
once,  before  an;f  attempt  at  reduction  is  made.  Jn  no 
claas  of  cases  in  operatire  surgery  is  chloroform  or 
ether  of  more  value  than  in  the  treatment  of  injuries 
of  this  nature.  In  a  few  minutes  the  muscles  of  the 
strongest  man  may  be  rendered  powerless,  and  any 
difficulties  in  effecting  reduction  will  depend  alone  oa 
the  resistance  arising  from  the  anatomical  structure 
of  the  joint,  and  be  due  entirely  to  mechanical  causes. 

There  are  two  principal  modes  of  reducing  dislo- 
cation.viz.  by  (1)  manipulation  and  (2)  extension. 

Bcduf.liou  by  manipulation. — The  object  of 
this  plan  of  treatment  is  to  effect  reduction  by  employ- 
ing certain  movements  of  the  limb,  which  shall  relax 
the  ligaments  and  disentangle  the  bones  from  each 
other,  and  cause  the  head  of  the  displaced  bone  to  re- 
trace its  steps  into  its  socket;  or  put  it  in  such  a  posi- 
tion as  shall  enable  the  musclea  by  their  contraction  to 
draw  it  bock  again  into  ite  proper  place.  It  is  es- 
pecially applicable  in  those  cases  where  the  obstacle 
to  reduction  depends  upon  some  interlocking  of  the 
bones,  or  where  the  displaced  bone  is  prevented  from 
returning  by  misplaced  ligaments,  or  by  some  ob- 
struction at  the  rent  in  the  capsule  through  which 
it  has  passed.  In  these  instances,  by  gentle  move- 
ments of  the  limb  the  head  of  the  bone  may  he 
made  to  retrace  the  course  it  has  taken,  and  re- 
duction is  etTected  without  exerting  tiiat  amount  of 
force  which  is  necessary  to  overcome  the  resistance  of 
cajwular  entanglement  by  forcible  esteDsion.  Many 
dislocations,  especially  those  of  the  shoulder  and  hip, 
may  be  promptly  reduced  by  tliis  means  alone,  which 
should  always  be  preferred,  as  less  likply  to  inflict 
additional  injury  to  tlie  patient. 
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Reduction  by  exteuslon. — The  second  method 
is  by  extension  and  counter-extenBion,  and  has  for  its 
object  the  OTercoming  of  the  muscular  and  other  re- 
sistance by  a  superior  force.  The  c<iunter-est«nsion  is 
made  by  the  hands  of  an  aasistant ;  or  by  a  belt  or 
jack-towel  fastened  round  the  limb  or  body  of  the 
patient  above  the  dislocated  joint  and  fixed  to  some 
immovable  object ;  or  by  the  surgeon  himself  by  means 
of  his  knee  or  foot,  with  which  he  fixes  the  injured 
joint.  The  extension  is  made  by  the  hands  of  the 
sui^eon  or  an  assistant  grasping  the  limb  below  the 
seat  of  dislocation ;  or  by  nieiins  of  a  bandage  or 
jack-towel  fixed  to  the  limb  by  a  clove  liitch,  by 
■which  H  firmer  grip  may  be  obtained  ;  or  by  passing 
tlie  towel  over  the  shoulders  of  the  operator,  by 
which  means  a  greater  amount  of  extending  force 
may  be  exercised  for  the  Strang  muscles  of  the  back 
can  then  be  brought  into  play.  If  still  more  force 
is  required,  some  form  of  multiplying  pulley,  that 
is,  a  system  of  pulleys  on  a  single  string,  must  be 
employed.  In  order  to  apply  the  puileya,  the  trunk 
of  the  patient,  or  the  limb  above  the  seat  of  dis- 
location, is  first  to  be  fixed,  by  means  of  a  broad 
well-padded  leather  belt,  to  a  staple  driven  in  the 
wall  or  some  immovable  piece  of  furniture.  The  limb 
is  then  to  be  bandaged  with  a  damp  roller,  to  avoid 
the  consequences  of  jiressure  and  prevent  slipping,  and 
the  pulleys  fixed  to  it  by  a  leather  collar,  while  tlie 
other  end  of  the  pulleys  is  attached  to  a  fixed  atapls 
opposite  the  first  one.  The  string  of  the  pulley  is 
to  be  cautiously  and  gradually  tightened  so  as  to 
make  continuous  and  steady  ti'action  on  the  dislocated 
joint.  As  regards  the  amount  of  power  which  may  be 
employed  without  doing  any  damage,  we  are  at  present 
in  doubt  Malgaigne  lays  down  the  rule  that  'vr% 
should  never  employ  a  greater  force  than  440  pounds; 
and  the  French  surgeons  are  in  the  habit  of  using 
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instmment,  called  a  dynamometer,  attached  to  the 
pullej^,  by  wliich  the  force  employed  in  the  extenajon 
can  be  measured.  While  this  process  of  extension  is 
going  on  the  surgeon  manipulates  the  bone,  and  by 
means  of  rotatory  or  other  movements  endeavours  to 
coax  the  bone  back  into  its  proper  situation,  or  tries 
to  lift  it  over  the  margin  of  tJie  empty  articular  cavity. 
Should  he  fail  in  doing  this,  after  sufficient  extension 
has  been  made,  iu  his  judgment,  to  bring  the  bead  of 
the  bone  over  its  articular  surfaee,  the  pulleys  are 
suddenly  rela^ted,  and  by  a  rapid  lever-like  movement 
he  endeavours  to  force  the  head  of  the  bone  into  its 
normal  position.  As  regards  the  length  of  time  during 
which  such  forcible  means  are  allowable,  the  surgeon 
must  ia  tie  main  be  satisfied  to  use  bis  own  judg- 
ment. Great  damage  may  be  done  by  too  prolonged 
or  too  severe  extension,  and  still  the  surgeon  will  feel 
loatli  to  leave  the  patient  to  his  fate.  Certainly, 
persevering  attempts  made  for  half  an  hour  without 
success  would  justify  him  in  believing  that  at  all 
events  the  plan  adopted  would  not  answer,  and  that 
he  must  iiisort  to  other  niessures.  If  some  weeks 
have  been  allowed  to  elapse  before  reduction  has  been 
attempted,  the  permanent  secondary  shortening  of  the 
muscles  and  the  matting  together  of  the  tissues  will 
render  the  treatment  of  the  case  more  difficult.  Free 
passive  motion  will  have  first  to  be  applied  in  order  to 
break  down  these  adhesions  and  free  the  bone,  and 
unless  this  is  done  very  thoroughly  all  efforts  at 
reduction  by  extension  will  be  futile.  Other  instru- 
ments have  been  introduced  for  the  purpose  of  making 
extension  instead  of  the  multiplying  pulley.  Of  these, 
perhaps  Bloxum's  dislocation  tourniquet  is  the  most 
convenient ;  by  it  any  amount  of  extending  force  can  be 
easily  applied  and  maintained  (Fig.  60).  Jarvis's  ad- 
juster is  another  means  by  which  a  very  powerful  force 
can  be  applied.     Perhaps  the  most  useful  suggestion, 
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bowever,  ta  that  of  Dr.  Gilbert's,  of  PLiladelpliia.  He 
]iropoHes  a  form  of  Rpparatiis  wljicli  may  advanta- 
geoiiely  bo  employed  in  caaes  where  the  pulleys  are  not 
ut  haiid.  "Placethe  patient  andadjuBt  theextendisg 
atid  coimter-extending  bands  as  for  the  pulleys ;  thea 
procure  an  ordinary  bell-cord  or  a  wash-line,  tie  thn 
ends  to^rcther  and  double  it  upon  itself,  pass  it  through 
the  extending  tapes  or 
tow  els,  doubling  the  whole 
once  more,  and  fasten  the 
distal  end,  consisting  of 
four  loops  of  rope,  to  a 
window-sill,  door-aill,  or 
Hta])le,  so  that  the  cords  are 
di-awn  moderately  tight ; 
finally  pass  a  stick  through 
the  centre  of  the  double 
rope,  then,  by  revolving 
the  stick  as  an  axis  or 
double  lever,  the  power  is 
produced  precisely  as  it 
Bhould  be  in  Euch  cases, 
viz.  slowly,  steadily,  and 
pig,sa-Bi..a»-BDi.io™ti(.n       continuonsly, "  • 

Toumiquot.  In  applying  extension 

it  is  usually  the  wiser 
plan  to  attach  the  pulleys  to  the  actual  bone  that  has 
become  displaced  ;  that  is,  to  tlie  lower  end  of  the 
humerus  in  dislocations  of  the  shoulder,  and  to  the 
lower  end  of  the  femur  in  dislocations  of  the  hip,  and 
not  to  the  farther  end  of  the  limb ;  by  applying  the 
extending  force  in  this  way  the  surfseon  has  more 
command  over  the  limb,  and  there  is  less  chance  of 
doing  injury  to  intervening  piirta.  It  has  been  said 
that  by  applying  the  pulleys  to  the  distal  end  of  the 
limb  we  get  a  longer  leverage  ;  but  it  must  be  ■borne 
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in  miiid  tbn,t  it  is  a  broken  lever,  and  the  advantage 
to  be  gained  from  such  a  mecbanical  aid  do  not  ci 
balance  the  great  disadvantage  of  probable  injury  to 
intervening  joints. 

An  important  point  in  the  treatment  of  disloca- 
tions is  the  conduct  of  the  case  after  reduction  has 
been  accomplished,  and  the  surgeon  will  have  to  be 
careful  to  keep  the  joint  quiet  for  a  time  to  prevent 
a  recurreitce  of  the  dislocation,  and  at  the  same  time 
will  have  to  avoid  the  opposite  extreme  of  allowing 
the  joint  to  remain  too  long  unused  and  thus  cause 
permanent  loss  of  motion  from  fibrooa  anchylo- 
sis. There  is  no  doubt  that  it  is  absolutely  neces- 
sary to  carefully  maintain  the  position  of  a  joint  after 
reduction  by  liindages  or  splints,  otherwiae  the  end 
of  the  bone  may  easily  slip  out  again,  the  ligaments 
vbich  should  retain  it  in  position  being  stretched  or 
torn ;  but  there  is,  I  think,  a  tendency  sometimes  to 
maintain  this  fined  position  for  too  long.  The  fear  of  a 
recun'ence  is  so  great  that  the  limb  is  kept  immovably 
fixed  for  so  long  a  time  that  fibroua  sdheaions  in  the 
joint  take  place,  or  it  may  be  the  capsular  and  other 
ligaments  become  contracted  and  shortened,  and  thus 
the  freedom  of  movement  in  the  articulation  is  inter- 
fered with,  and  is,  in  some  cases,  very  difficult  or  im- 
possible to  thoroughly  restore.  After  the  joint  has 
been  kept  quiet  for  a  few  days,  until  all  effusion  has 
been  absorbed,  passive  motion  should  be  resorted  to 
daily,  and  if  this  is  done  by  the  surgeon  gently  and 
with  care  it  can  be  accomplished  without  any  fear  of 
a  repetition  of  the  displacement.  Between  the  visits  of 
the  surgeon  the  limb  should  Btill  be  kept  bandaged, 
and  the  joint  lixeil,  so  as  to  prevent  any  incautious 
movement  on  the  part  of  the  patient,  which  would  be 
much  more  likely  to  produce  a  recurrence  of  the  dis- 
location than  the  cautious  and  veil-regulated  move- 
ments  of  the  surgeon. 
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If  from  Hiiy  cause  the  surgeon  fails  to  accomplish 
reduction,  after  repeated  attempts,  and  every  jirocedure 
has  been  adopted  that  can  be  suggested  (a  oircumBtance 
that  occasionally  happens  to  the  hest  and  most  ekilful 
operator),  every  endcHvonr  moat  be  made  to  give  the 
patient  as  nseful  a  false  joint,  with  as  great  an  aTuount 
of  movement,  as  is  giossible  ;  and  by  diligent  and 
persevering  efforts  it  is  aatoniahing  what  a  considerable 
range  of  motion  miiy  be  obtained,  at  all  events  in  tlio 
enarthrodial  joints,  sui:h  as  the  shoulder  and  the  hip. 
In  the  ginglymoid  joints  the  result  ia  not  so  favour- 
able, and  the  amount  of  motion  which  can  be  obtained 
not  so  great. 

If  a  dislocation  is  left  unreduced  for  some  con- 
siderable time  the  changes  already  alluded  to  take 
place,  and  the  difficulties  iu  then  effecting  a  reduotioa 
are  oftentimes  very  gi-eatj  and  indeed  sometimes  insur- 
mountable. The  otetacles  to  reduction  are  due  partly 
to  the  condition  of  the  neighbouring  muscles,  for  not 
only  are  they  shortened  by  a  condition  of  poweiful 
tonic  contraction,  but  they  have  also  undergone  con- 
aiderable  organic  change,  been  intiltratod  with  in- 
flammatory products,  which  render  them  teuse  and 
unyielding,  and  often  shortened  by  the  contraction  of 
the  cicatricial  tissue,  which  has  formed  as  a  means  of 
repair  when  they  have  been  lacerated.  Another 
obstacle  to  the  reduction  of  an  old  dislocation  is  the 
presence  of  adhesions  which  have  formed  between  the 
end  of  the  displaced  bone  and  Hiirrounding  parts,  and 
which  are  often  very  dense  and  unyielding,  and  unless 
completely  broken  down  before  any  attempt  is  made 
at  reduction,  entirely  prevent  the  replacement  of  the 
bone  in  its  natural  position,  i'inaliy,  the  changes 
which  have  been  described  as  taking  place  in  the 
empty  articular  cavity,  whereby  it  becomes  lined,  and, 
it  may  bo,  tilled  up  with  some  fibroid  material,  offer  aa 
important  ubataclo  to  the  reduction  of  a  dislocation,  and 
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would,  even  if  the  boue  were  restored  to  its  normal 
position,  prevent  t!ie  uatui'al  functions  of  the  joint 
from  being  completely  restored. 

As  regards  the  time  at  wLich  all  attempts  to  re- 
duce a  dislocatioD  should  be  abandoned,  the  introduce 
tiou  of  aniestlietics  compels  ua  very  considerably  to 
modify  the  old  rule,  originally  laid  down  by  Sir 
Aatley  Cooper,  that  it  waa  improper  to  attempt  the 
reduction  of  a  dislocation  of  the  shoulder  which  had 
existed  for  a  longer  period  than  three  months,  and  of 
the  hip  that  had  been  allowed  to  remain  unreduced 
for  more  than  eight  weeks.  la  coming  to  a  decision 
in  any  particular  case  as  to  whether  attempts  should 
be  made  to  effect  reduction,  there  are  several  circum- 
Btances  which  require  consideration  ;  and,  first,  the 
nature  of  the  joint.  In  a  bali-aud-socket  joint  the 
amount  of  motion  which  may  be  obtained,  and  there- 
fore the  consequent  utility  of  the  limb,  if  a  disloca- 
tion is  left  unreduced,  is  very  much  greater  than 
would  be,  in  a,  general  way,  obtainable  in  a  ilispJace- 
ment  of  a  ginglymoid  joint. 

Again,  the  amount  of  pain  produced  by  any 
attempt  to  move  the  displaced  bones  on  each  other 
should  be  an  indication  as  to  the  desirability  or  not  of 
attempting  reduction.  If  movement  is  painful,  the 
patient  will  not  be  induced  to  exercise  his  joint  suffi- 
ciently freely,  and  if  this  ia  not  done  no  false  joint 
will  form.  So  that  when  any  pain  exists  it  is  better 
to  make  an  attempt  at  re<luction  in  cases  where,  if  no 
pain  existed  on  movement,  perhaps  the  wiser  course 
would  be  to  leave  the  dislocation  unreduced  and 
endeavour  to  establish  as  useful  an  artificial  joint  as 
possible. 

In  attempting  to  reduce  an  old-standing  dislo- 
cation, the  patient  having  been  thoroughly  aniesthe- 
tised,  all  adliesiona  must  firat  be  completely  broken 
down  by  movements  of  the  liuib  in  every  direction 
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This  must  be  continued  until  the  end  of  the  bone  can 
tie  felt  to  move  quite  freely  in  its  miaplaced  position. 
Some  Burgeuna  recommend  that  after  this  has  boen 
done  alt  effi)rts  at  complete  reduction  should  be  post- 
poned for  a  day  or  two ;  hut  it  seems  better  in  the 
majority  of  cases,  at  all  events,  to  proceed  at  once  to 
the  attempts  at  mduction.  The  breaking  down  of 
the  adhesions  is  sure  Xa  be  followed  by  a  certain 
amount  of  swelling  and  pain,  and  if  the  surgeon 
waits  till  this  has  subsided  fresh  adhesions  may  have 
formed.  Occasionally  it  will  be  found  that  no  amount 
of  passive  motion  is  suSicient  to  entirely  free  the 
head  of  the  bone,  and  tense  bands  of  adhesion  or 
stretched  tendons  may  be  felt  in  the  neighbourhood  of 
the  Joint  which  prevent  the  free  movement  of  the 
bone.  Under  these  circumstances,  the  plan  originally 
proposed  by  Dietfenbach  must  be  adopted.  This  con- 
Rists  in  subcutaneously  dividing  these  tense  structures. 
If  this  is  done,  the  small  punctures  should  be  allowed 
to  heal  before  any  attempt  is  made  at  reduction.  When 
the  movements  are  quite  free,  reduction  is  to  be  at- 
tempted by  manipulation,  or  by  extension  and  the  use 
of  the  pulleys.  The  former  method  should  always  be 
had  recourse  to  in  the  first  instunce,  and  will  often 
succeed,  for  violent  extension  may  often  do  very  con- 
siderable damage,  and  should  never  be  employed  until 
the  milder  measures  have  failed. 

CompoDud  dislocBtions. — A  compound  dis- 
location is  one  of  the  most  serious  accidents  which  can 
befall  a  limb.  It  is  generally  complicated  with  other 
injuries,  for  not  only  is  there  often  extensive  lacera- 
tion of  the  soft  parts  which  cover  the  joint,  but 
frequently  important  vessels  and  nerves  in  the  neigh- 
liourhood  are  injureil,  and  the  bones  entering  into  the 
formation  of  the  joint  fractured. 

The  injury  is  attended  with  the  most  severe  form 
of  inflammation,  which  rapidly  runs  on  ti  '  ~ 
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and  complete  destruction  of  the  joint,  so  that  bony 
anchj'losis  ia  the  most  fnvourable  result  which  caii 
ensue.  If,  however,  the  joint  is  aniail,  as  one  of  the 
phalangeal  articulations,  tbe  injury  niay  be  recovered 
from  without  deBtruclioo  or  loss  of  motion. 

Treamicnt. — It  must  be  rememhered  that  the 
injury  itself  does  not  call  for  amputation,  excejrt  per- 
ba[i3  in  the  knee,  in  which  it  ia  almost  invariably 
neuesBary.  Sir  Astley  Cooper  states  tliat  he  knows  no 
accident  that  more  imperatively  demands  amputation 
than  compound  dislocation  of  this  joint  On  account 
of  the  amount  of  injury  and  laceration  of  the  liga- 
ments and  muadea  in  the  neighbourhood,  reduction 
can  usually  be  accomplished  with  ease,  and  tbe  bones 
can  readily  be  replaced  in  their  normal  position.  If  the 
joint  is  a  small  one,  or  if  the  dislocation  is  not  compli- 
cated with  much  injury  to  the  soft  part,  or  by  fracture, 
after  reduction  haa  been  accomplished  the  limb  must 
be  securely  fixed  on  a  spHnt,  or  in  some  apparatus,  in 
the  most  favourable  position  for  anchylosis.  Every 
part  of  the  joint  must  be  thoroughly  syiinged  out 
with  a  solution  of  carbolic  acid,  all  foreign  bodies 
having  first  been  carefully  removed.  A  drainage  tuba 
(one  of  horse-hair  is  to  be  preferred)  having  been  in- 
serted, the  external  wound  is  to  be  closed  with  sutures 
and  the  joint  dressed  with  antiseptic  dressings.  Some 
Burgeons,  instead  of  this  fonn  of  dressing,  prefer  the 
persistent  application    of    cuhl,    either    by    irrigation 

If  the  dislocation  is  complicated  with  much  injury 
to  the  soft  parts  or  with  fracture,  the  question  of  ex- 
cision or  amputation  will  arise.  In  determining 
between  tlio  two  operations  a  great  deal  will  depend 
upon  the  joint  involved.  Those  of  the  upper  extremity, 
and  especially  the  elbow,  are  particularly  suitable  for 
excision,  and,  provided  the  soft  parts  are  not  very 
extensively  lacerated,  the   operut!on   holds  out  a  vi 
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fair  prospect  of  success  and  recovery  with  a  consider- 
able range  of  movement.  In  the  lower  limb,  on  the 
other  hand,  where  bony  anchylosis  is  desirable,  exci- 
sion is  not  such  a  favourable  operation ;  and  in  these 
cases,  supposing  reduction  can  be  accomplished 
without  didiculty,  and  there  is  not  such  an  amount  of 
laceration  as  to  render  amputation  necessary,  it  seems 
better  to  abstain  from  excision  and  to  treat  the  case 
as  one  of  fracture,  with  wound  of  the  joint,  and 
endeavour  to  obtain  bony  anchylosis.  En  other  words, 
it  is  better  to  excise  the  ends  of  the  bone  in  a  joint 
where  movement  is  desirable,  and  abstain  from  opera- 
tion where  bony  anchylosis  will  give  the  patient  the 
more  serviceable  limb.* 

In  old  and  debilitated  people,  or  in  those  whose 
constitutions  are  unsound,  it  is  better  to  resort  to 
amputation  at  onca 

*  An  exception  to  this  rule  may,  perhaps,  be  made  in  regard 
to  dislocations  of  the  ankle  joint. 
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CHAPTER  I. 


OP   THE   LOWEK  JAW. 


Thk  temporo-majdllary  joint  permits  of  only  one 
form  of  dislocation,  unless  atteaded  with  fracture,* 
and  this  is  in  a  direction  forwards.  It  presents  two 
ditfei'ent  forms,  namely,  (1)  where  both  coadylea  are 
displaced  (the  "  bilateral  "  dislocation),  and  (2)  where 
one  condyle  only  is  separated  from  its  articular  cavity 
(the  "  unUatei-al "  dislocation). 

Of  the  two  forma  the  bilateral  is  much  the  more 
common.  Of  seventy-six  cases  collected  by  Malgaigne, 
fifty-four  wei*  bilateral.  These  figures  pretty  well 
agree  with  the  statement  of  Hamilton  and  Bryant, 
that  the  bilateral  dislocation  is  met  with  in  two  out 
of  every  three  cases.  N^laton  believes  that  the  pro- 
portion is  very  much  less,  and  that  the  frequency  of 
the  bilateral  is  not  much  greater  than  that  of  the 
unilateral  dislocation.  Thei'e  is  no  doubt  that  the 
injury  is  much  more  common  in  women  than  in  men, 
and  appears  to  take  place  most  frequently  during  the 
middle  period  of  life ;  though  oases  of  dislocation  both 
in  young  children  and  in  old  people,  with  jaws 
edentulous  from  age,  have  been  recorded.  The 
probable  cause  of  this  greater  frequency  of  disloca- 
tion in  middle  life  is  probably  due  to  the  shape  of  the 

*  A  cuuft  it  recorded  bf  Bob«rt  of  diipUcement  outwards,  ao- 
CompanieJ  by  fracture. 
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jaw  at  this  period,  so  ttiat  tlie  muscles  act  with  grcatei' 
leverage,  and  no  doubt  also  are  possesaed  of  greater 
jKiwer,  In  addition  to  this,  injuries  of  all  kinds  are 
more  common  at  this  period  of  life  tlian  in  the  very 
old  or  the  very  young. 

Caases.— Dislowition  can  only  takn  place  when 
the  mouth  is  widely  ojwn.  When  the  action  of 
opening  the  mouth  takes  place,  the  condyle  of  the 
jaw  advances  upon  the  emhientia  articularia.  It 
does  not  quite  reach  the  summit,  but  under  ordinary 
circumstances  stops  short  of  this  [loint,  its  further 
ailvance  being  prevented  by  the  hindermost  fibres  of 
the  lateral  ligaments,  especially  the  external,  and  by 
the  posterior  part  of  the  capsular  ligament.  When 
the  condyle  of  the  jaw  is  in  this  position  it  may  be 
diBlocat«d  either  by  muscular  action  or  by  violence. 
By  tnuaeulair  action,  from  the  spasmodic  contraction 
of  the  external  pterygoid,  which,  already  in  action, 
may,  by  a  further  contraction,  pull  the  condyle  over 
the  aunuuit  of  the  ridge,  and  thus  produce  dislocation. 
The  luxation  may  thus  occur  during  the  act  of 
yawning,  vomiting,  and  shouting,  and  having  once 
taken  place,  is  very  likely  to  recur  during  the  per- 
formance of  any  of  these  actions.  By  violence  the 
jaw  may  be  dislocated,  when  the  mouth  is  wide 
open,  either  by  a  force  acting  from  without,  as  a 
blow  or  kick  ;  or  by  a  force  acting  from  within  the 
mouth,  tending  to  force  it  more  widely  ojien.  Thus, 
dislocation  has  been  known  to  occur  during  the 
extraction  of  toeth,  from  taking  a  cast  of  the  mouth, 
or  in  passing  a  stomach  pump  tuba  In  the  well- 
known  case  of  Sir  Astley  Cooper's  of  dislocation  in  a 
child,  the  lesion  was  produced  by  tlie  endeavonr 
on  the  part  of  a.  child  to  force  an  apple  into  ita 
month. 

When  dislocation  has  taken  place,  the  condyle  of 
the  jaw,  with  the  interarticidar  fibro- cartilage,  which 
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I  with  it,  becomes  lodged  in  front  of  tlie 
anterior  root  of  the  zygoma  or  eminentia.  articnlarifl 
(Fig.  61),  and  being  drawn  upwards  and  forwards  by 
the  maaseter  and  internal  pterygoid  muscles,  becomes 
fixed  in  this  position.  This  fixation  of  the  jaw  is 
one  of  the  constant  charBot«ristics  of  the  dislocation, 


Etnd  its  cause  has  been  tlie  subject  of  coneiderabla 
discusKioi). 

By  Nelaton,  who  has  paid  great  uttention  to  this 
Bubject,  and  by  some  others,  it  is  believed  tliiit  this 
fixed  condition  of  the  jaw  is  due  to  the  fact  that  the 
Bummit  of  the  coronoid  process  abuts  against  the 
mitar  bone,  and  that  this  prevents  reduction  until  it 
haa  been  forced  back  again. 

In  the  majority  of  cases,  however,  the  coronoid 
process  is  not  sufficiently  long  to  reach  the  malar  bone 
in  the  ordinai-y  dislocation,  without  such  a  tearing  of 
the    structures  about  the  joint  as  does  not  usually 
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exist.  Frobablj  in  some  cases  the  fixation  ami 
difficulty  in  reduction  may  depend  upon  the  coronoid 
procesa  becoming  entangled  in  the  fibres  of  the 
temporal  or  masseter  muscle. 

The  dislocation  appears  to  take  place  witjiout  any 
great  laceration  of  suiTounding  Btructures.  With  the 
exception  of  perhaps  a  slight  tearing  of  the  capsule 
of  the  joint,  the  ligaments  appear  to  escape  injury ; 
they  ai-6  much  stretched,  but  not  torn,  and  the 
tigameiits  being  thus  tense  may  preeent  a  certain 
obstacle  to  the  replacement  of  the  bone.  Tlie  direct 
tion  of  the  fibres  of  the  external  lateral  ligament  ia 
reversed  ;  instead  of  passing  in  a  direction  downwards 
and  backwards,  they  now  pass  downwards  and 
forwards.  The  interna!  lateral  imd  stylo-niaxillary 
ligamenta  are  tightly  on  the  stretch,  and  their  tension 
is  increased  by  raising  the  chin,  but  they  do  not  as  a 
rule  give  way. 

Sjfnptoms.— When  the  dislocation  is  bilateral 
the  mouth  is  wide  open,  the  incisor  teeth  of  the  two 
jaws  being  separated  from  each  other  to  tlie  extent  of 
an  inch,  or  an  inch  and  a  half;  those  of  the  lower 
jaw  being  also  advanced  in  front  of  those  of  the 
upper.  The  jaw  ia  fixed  and  almost  immovable,  a 
slight  downward  movement  being  perhaps  possible, 
so  that  the  mouth  can  be  somewhat  further  opened  ; 
but  there  is  no  upward  movement  or  power  to  close 
the  moHth.  The  chin  is  carried  forwards,  and  there- 
fore, when  viewed  in  profile,  the  face  appears  to  be 
elongateil  and  the  distance  between  the  point  of  the 
chin  and  the  ear  increased.  This  produces  a  marked 
alteration  in  the  expression  of  the  face,  which 
jierhaps  may  not  be  fully  appreciated  until  redaction, 
is  eflected  and  the  normal  condition  restored.  The 
lips  cannot  be  approximated,  and  hence  there  ia  drib- 
bling of  saliva ;  and  deglutition  and  speech  are  im- 
paired, the  labial  coiiBonante  being  left  unpronoum    "" 
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In  the  natural  position  of  the  condyle,  immediately 
in  fTOBt  of  the  ear  there  ia  a  distinct  hollow,  and 
the  condyle  itself  can  both  be  seen  and  felt  in  front 
of  this,  and  can,  unless  there  is  much  swelling,  bo 
easily  recognised  by  the  slight  movement  which 
takes  place  iu  it  when  the  jaw  is  depressed.  By 
introducing  the  finger  into  the  mouth  the  coro- 
noid  process  can  be  felt,  just  below  the  malar  bone. 
The  muBcleB  of  maaticatiou  are  in  a  Btate  of  spasmodic 
contraction,  the  masseter  muscle  will  therefore  be 
found  to  stand  out  in  bold  relief  on  the  side  of 
the  cheek,  and  a  fulness  will  be  observed  above 
the  zygoma,  due  to  the  same  condition  of  the  tem- 
poral muscle.  Dr.  E.  W.  Smith  believes  that  this 
falness  above  the  zygoma  is  not  due  to  spasmodio 
contraction  of  the  muscle,  but  rather  to  its  posterior 
fibres  being  pushed  forwards  by  the  condyle  of  the 
jaw.  The  pain  is  sometimes  very  great,  owing  no 
doubt  to  the  pressure  of  the  di^plaMtd  condyle  on 
some  of  the  sensoiy  filaments  of  the  fifth  nerve;  at 
other  times  little  or  no  pain  is  complained  of. 

When  the  dislocation  is  unilateral  the  symptoms 
are  not  so  marked  and  the  injury  may  be  overlooked,  or, 
what  is  more  curious,  the  lesion  may  he  diagnosed  and 
the  side  on  which  it  has  occurred  may  be  mistaken. 
Dr.  B.  W.  Smith  has  recorded  a  i:ase  in  which  he" 
has  seen  attempts  made  to  reduce  the  uninjured  side. 
This  is  due  to  the  fact,  that  though  deviation  of  the 
chin  to  one  side  is  a  fre([uent  consequence  of  this 
accident,  it  is  by  no  means  a.  constant  one,  and 
therefore  too  much  importance  must  not  be  atlached 
to  it  as  a  symptom. 

The  symptoms  to  a  veiy  considerable  extent 
resemble  tbose  of  the  bilateral  dislocation,  bat  tbey 
are  not  so  marked.  Thus  the  mouth  is  open,  but 
not  so  widely  open,  and  tbe  jaw  is  to  a  certain 
extent    bxed,    but    at  the   same    time    permits    of 
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a  certain  dPETce  of  movement  There  U  drib- 
bling of  saliva,  and  speech  and  deglutition  are 
to  some  estent  interfei-ed  with.  The  two  dis- 
tinguishing signs  are  the  hollow  in  front  of  the 
ear  on  the  one  aide  and  the  condyle  in  its  natural 
position  on  the  uninjured  side,  and,  when  it  exists, 
the  alteration  in  the  dii'ection  of  the  axis  of  the  Jaw, 
and  consequent  deviation  of  the  chin  away  from  the 
injured  sido. 

When  from  any  cause  the  dislocation  has  been 
overlooked  and  allowed  to  remain  unreduced,  the 
patient  will  slowly  regain  some  power  of  movement 
over  hia  jaw.  This  he  will  generally  gain  to  such 
an  extent  that  he  will  be  able  to  approximate 
his  lips,  and  thus  the  very  distressing  Hyiaptoni  of 
dribbling  of  saliva  will  be  removed,  and  his  powers  of 
articulating  labial  consonants  will  be  much  improved. 
But  the  inability  to  masticate  will  still  remain,  aad 
the  patient  will  therefore  suffer  from  all  the  dis- 
comforts of  dyspepsia  or  be  deban'ed  from  taking 
solid  food.  The  defoi-mity  of  the  face  will  also 
remain,  though  it  may  be  improved  to  a  certain 
degree. 

Treatment. — Tn  the  majority  of  cases  there  is 
not  much  difficulty  in  reducing  a  recent  dislocation  of 
the  lower  jaw ;  in  fact,  a  patient  will  often  succeed  in 
effecting  this  object  for  himself  without  surreal 
assistance ;  on  the  other  hand,  in  cases  in  which  the 
dislocation  has  been  allowed  to  remain  for  some  tiras 
unreduced,  it  ia  often  exceedingly  difficult,  and  some- 
times impossible  to  effect  a  reduction.  The  simplest 
method  in  recent  cases  is  to  place  the  patient  in  an 
arm  chair,  or,  what  is  better,  a  dpntist  chair,  with  the 
head  resting  against  the  back.  The  surgeon,  standing 
in  f  mnt  of  the  patient,  now  introduces  his  thumbs,  weU 
guarded  with  a  napkin  wrapped  round  them,  into  the 
mouth,  ami  presses  them  as  far  back  on  the  I01 
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molftr  teeth  as  possible ;  at  the  same  time  fclie  chi 
grasped  on  either  side  with  the  fingers 
now  made  downwards  and  backwards  with  the  thumb 
80  as  to  free  the  condyle  from  the  eminentia  artionlwia. 
Ab  soon  as  this  has  been  done  the  chin  iti  elevated,  and 
thus  a  lever  of  the  first  order  is  constructed,  of  which 
the  thumb  forms  the  fulcrum,  and  redaction  is  by  this 
means  efiected,  the  condyle  readily  gliding  back  into  its 
normul  position.  Should  this  proceeding  not  succeed, 
the  difficulty  may  possibly  arise  from  the  coronoid 
process  being  entangled  in  the  temporal  or  maaseter 
muscle,  and  it  is  advisable  at  tirst  to  depress  the  chin 
AS  much  aa  possible,  in  order  to  free  this  process,  before 
attempting  reduction. 

A  second  plan  which  will  sometimes  succeed  when 
the  first  has  failed,  is  to  construct  a  lever  of  the  first 
order  by  inserting  wedges  between  the  molar  teeth  on 
both  sides  if  the  dislocation  is  bilateral,  on  the  injured 
side  only  if  it  is  unilateral,  and  then  pressing  the  chin 
directly  upwards.  This  may  be  supplemented,  if  the 
pre.ssure  of  the  hand  is  not  sufficient,  by  some  me- 
chanical aid.  On  one  occasion  I  saw  Mr.  Pollock 
reduce  a  dislocation  of  four  months'  standing  by  pass- 
ing an  ordinary  screw  tourniquet  round  the  head,  the 
strap  being  placed  under  the  point  of  the  chin  ;  and 
then  by  means  of  the  screw  which  rested  on  the  top  of 
the  head,  tightening  the  strap  and  thus  dr^;ging  tha 
chin  upwards.  Sometimes  in  the  bilateral  dislocation 
it  will  be  found  easier  to  reduce  one  side  iirst ;  but 
if  this  is  done,  care  must  he  taken,  in  reducing  the 
amond  side,  that  the  first  does  not  again  become 
displaced. 

In  cases  of  difficulty  the  plan  mentioned  by  Sir 
Astley  Cooper,  of  using  a  piece  of  wood  aa  a  lever,  may 
also  be  tried.  This  consists  in  introducing  the  end  o£ 
a  piece  of  wood  about  a  foot  long  between  the  molar 
teeth  i  by  raising  tlie  other  end,  the  point  resting  on  tiie 
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■>■■■  «f  ■  Ml  lag  pur  of  &>nB|M 
mbodoeed  fatattm  As  Mobr  twA  wMi  Uh  Uwk« 
dned.  BrHpHMt^tfaaUidNthekMvjawiade- 
pnmd  sMd  An  u»Jjiu  ilhmgi^ul  boa  Ae  uiwaLLr 


Ndttoi,  Mdi^&a  Tien  wiMh  Wn)  Wen  befcra 
rtwiiiil.  whfa  trigud  to  As  lodiBg  of  dte  enwMiid 
ptoeos  agmiiMit  the  mklu-  bon^  imobmhmIb  AaA 
ndnctiaB  «fao«ld  bs  JlhwjJ  bf  diraed  j  praw^  en 
tfawn  pneenes  and  Soraig  ttem  WnkwwdB.  And 
in  October.  1683,  Xr.  G<4db«  Bod  raeoided  a  can 
■nvbic^ke  ndaeed  « liwlowtioa  rf  the  krrr  jaw  by 
tbie  wtBtmm,  wbkb  bad  tiiifcil  for  «^t«en  ved^ 
prafa^df  tbe  hwyt  tone  wX  wbidi  a  didocation  baa 
been  HMOCBrfidlj  icd»c«d.*  U.  Usinnneave,  who 
baanade  aona  Raeardtes  on  the  laochawirai  of  dis- 
htcaijon  of  the  jaw,  and  baa  anccewtcd  in  cOectni^  thia 
lanoB  n  BOK  tbui  (br^  tOEtuMs  oa  tbe  dead  snt^act, 
statea  that  defiKsaan  of  tbe  chin  and  pRKore  cm  tbe 
eorafwtd  ptwueaaes  frooa  b«Cara  fae«kmrds,  with  the 
ttMinfas  in  tbe  aaoutb,  efiected  rednetiaa  emstani]  7  and 
«i(he>a(t.t 

In  cases  d  old-standing  dislo^kttoa  an  attempt 
diotild  alvava  be  ntade  to  reduce  it,  if  oolv  a  iiE'a<ioDabI« 
period  has  elapsed  since  the  accident,  crrlsinlr  if  it 
has  not  existed  for  a  longer  period  than  six  months. 
For  thoQgfa  the  oiperation  may  not  sneered  in  biinging 
about  redaction,  still  very  considerable  benefit  may  be 
:pect«d  to  be  derired  from  the  proceeding,  for  tbe 
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efforts  at  reduction  will  ruptnre  the  adhesions  and  thi 
inoreaBe  the  mobility  of  the  joint. 

After  the  reduction  ia  accomplished  the  jaw  should 
be  fixed  with  a  four-tailed  bandage  ao  as  to  prevent  anj 
movement  of  the  joint  for  at  least  a  week,  after  which 
passive  motion  must  be  cautiously  and  regularly 
applied. 

Tlie  lower  jaw  having  once  been  dislocated,  there 
is  a  great  tendency  to  its  reproduction,  and  in  some 
cases  tlie  structures  around  the  joint  become  ao  lax 
that  tlie  accident  is  constantly  recurring. 


CHAPTER  IL 

g   OF  TEE    UPPER   f 

Of  the  Clavicle. 
1.  or  the  «temal  end. — Wlien  we  look  at  the 
■want  of  adaptation  of  the  two  articular  surfaces  of 
the  Bterno-clavicular  joint,  and  note  the  small  saddle- 
shaped  jacet  upon  the  upper  edge  of  the  manubrium 
wliich  is  intended  to  receive  the  large  triangular 
extremity  of  the  clavicle,  and  when  we  reflect  upon 
the  severe  forces  and  strains  to  which  this  joint  is 
subjected,  we  should  be  led  to  infer  that  dislocation 
would  be  of  common  occurrence.  Such,  however,  ia 
not  the  case.  The  ligament*  which  connect  the  two 
bones  are  of  great  strength,  and  to  permit  of  dialocation 
must  all,  with  the  exception  of  the  interclavicular 
ligament,  be  tovn  through^  Accordingly  we  find  that 
when  a  severe  force  is  applied  to  the  clavicle,  the  bona 
more  frequently  gives  way,  and  the  joint  remains 
intact  Moreover,  it  must  be  remembered  that  when 
i  applied  to  tlio  cliiviule  it  is  generally 
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direction  coiTeaponding  to  tbe  axis  of  the  bone,  which 
has  a  tendency  to  drive  the  inner  end  of  the  bone 
directly  against  the  manubrium,  which,  acting  as 
a  fixed  point,  causes  the  bone  to  break  from  the 
indirect  nature  of  the  force  applied  to  it,  being 
compressed  between  two  op]Xfsiiig  forces,  rather  than 
to  lie  luxated.  For  dislocation  to  take  place  the 
force  must  be  applied  in  such  a  manner  that  it  shall 
act  luterallj'  upon  the  joint,  forcing  the  sternal  end  of 
the  bone  either  forwards,  backwards,  or  upwards,  aa  the 
case  may  be. 

Dtalocationa  of  the  sternal  end  of  the  clavicle 
may  take  place  in  a  direction  either  forwards,  back- 
wards, or  upwards;  tlmt  is  to  say,  the  end  of  the 
bone  may  be  forced  either  in  front,  behind,  or  on  to  the 
top  of  tlio  maniibrium  stemi 

Dislocation  forwards.— This  dislocation  is  by 
far  the  most  com- 
mon,   and    may    be 

plete.  In  the  cowr 
pleU  dislocation  the 
end  of  the  bone  is 
driven  inwards,  for- 
wards, and  a  little 
downwards,  so  that 
it  lies  on  the  an- 
terior surface  of  the 
'"■''iSS'SifiSS^""'   n™»Mum,  .  littl. 

TlieBlernil  md  M  Ibe  plai-icle  tiB  bcfo  ilis-     bcloW     the     Icvol     of 

E^d^«ll!T^Vl;QT^,"^'■.^■'".^rfS^°"^'"h^  the  articular  facet 
^rin?""'  *  '""'  ^'"^  '"  "'^^  at  its  upper  edge, 
resting  on  the  sternal 
origin  of  the  stern o-maatoid  muscle  (Fig.  52).  To 
permit  of  this  displacement  all  the  bonds  of  connection 
between  the  two  hones  and  the  rhomboid  ligament 
muat  be  torn.     The  interarticular  cartilage  sometimes 
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becomes  separated  from  its  attachment  to  the  clavicle, 
and  at  others  remains  connected  with  this  bone,  and  is 
caiTied  away  with  it  fi'om  its  attachment  to  the  sternum 
at  its  junction  with  the  cartilage  oE  the  first  rib. 

Causes.— The  dislocation  is  caused  by  violence 
applied  to  the  acromial  end  of  the  clavicle,  by  which 
this  hone  is  caused  to  rotate  round  an  axis  drawn. 
through  its  centre,  ho  that  while  the  outer  end  of  the 
bone  is  driven  backwards,  the  inner  end  is  forced 
forwards,  and  a  severe  strain  put  upon  the  ligaments 
of  the  articulation ;  these  give  way,  and  a  luxation  is 
the  residt.  Thus,  it  may  be  caused  by  falls  or  severe 
blows  on  the  front  of  the  shoulder,  or  by  pulling  the 
arm,  or  bending  the  shoulder  forcibly  backwards.  It 
has  been  said  to  occur  from,  muscular  action,  as  in 
throwing  the  shoulders  violently  backwards.  And 
Hamilton  has  recorded  a  case  in  which  it  occurred 
during  parturition.  The  accident  may  occur  at  all 
ages,  but  is  more  common  in  the  male  than  the  female. 

SymptomSi — The  injury  is  one  which  can  scarcely 
ba  mistaken,  the  prominence  of  the  displaced  bone 
on  the  front  of  the  sternum  being  characteristic,  and 
unless  the  patient  is  very  fat  or  great  swelling  has 
supervened,  easily  to  be  seen  and  felt.  The  only 
injury  for  which  it  is  likely  to  be  mistaken  is 
fracture  close  to  the  sternal  end  of  the  bone,  and 
Malgaigne  records  a  case  in  which  "  the  fracture  was 
so  near  the  sternum  that  it  was  difficult  to  say 
■whether  it  was  not  a  jjartial  dislocation."  As  a  mle, 
the  sharp,  abrupt  outline  of  the  projection,  the 
ehortening  of  the  bone  bx  compared  with  the  other 
side,  and  the  presence  of  crepitus  in  cases  of  fracture, 
serve  to  distinguish  them  from  luxation  of  the  sterno- 
clavicular joint.  In  dislocation,  as  in  fracture,  the 
shoulder  is  approximated  to  the  median  line,  so  that 
the  distance  from  the  [>oint  of  the  acromion  to  the 
middle  of  tlie  sternum  is  less  by  measurement  than 
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the  opposite  aide  of  the  body.  The  clavicular  origin  o 
tlie  stemo-tnastoid  muscle  ia  carried  downwards  and "' 
inwards  with  the  displaced  bone,  and  presents  a 
sharp  and  prominent  ontlina,  and  the  head  is  con- 
s«]Qently  inclined  to  the  injured  side.  All  movementa 
of  the  upper  extremity  are  attended  with  pain  at  the 
seat  of  the  injury,  and  any  attempt  to  rotate  the 
scapula  on  the  wall  of  the  thoi-ax  occasions  very 
considemble  pain,  and  ia  resisted  by  the  patient 

Treatmcnti— The  reduDtion  of  this  dislooatioa^ 
rarely    attended   with    much   difficulty,    but    in    con- 
sequence of  the  want  of  adaptation  of  the  articular 
surfaces,  and  the  fact  that  all  the  ligamentous  bonds  of 
union  are  necessarily  severed  before  dislocation  cnn 
take  place,  there  is  the  greatest  difficulty  in  maintain- 
ing the  rejdacei  bones  in  position,  and  it  will  con- 
sequently   be    found    that     the    displacement    ■will 
recur  upon  the  slightest  movement  of  the  patient, 
or    even    from    muscular    action.      So   much  is  this 
the  case  that  Malgaigne  says  that  "it  ia  dilfioult,  and 
rare  to  cure  it  without  deformity."      Fortunately  tha 
functions  of  the  arm  do  not  appear  to  be  seriously  im*  bi 
paired  by  this  displacement,  and  the  patient  may  liVV 
comforted  by  the  asauranoo,  if  it  is  found  imposaiblAcfl 
to  maintain  the  bones  in  correct  apposition,  that  tb*« 
arm  will  remain  quite  usefnl  and  that  there  will  bo 
little  or  no  impairment  of  the  natural  movements.*' 

In  order  to  reduce  the  dislocation,  the  patient 
should  be  seated  on  a  stool,  with  his  back  to  the  su^  -^ 
geon.  The  operator  now  places  his  knee  against  tlwt* 
spine,  between  the  two  shoulder  blades,  and  graspin^l 
the  points  of  both  shoulders  with  his  hands,  drawcl 
them  forcibly  backwards,  the  elbows  of  the  patiet^J 
being  at  the  same  time  maintained  in  front  of  the  midf  J 
lateral  line.  By  this  means  the  prominence  of  the  en^'l 
of  the  clavicle  will  disappear,  and  the  bone  i 

*  See  D  ciue  ;  Mtdieai  Tiiaea  and  Oai^te,  voL  ii.,  p.  568;  ISTX.  \ 
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its  natural  position.  If,  however,  the  exlensioii  is 
withdrawn,  in  many  instaiices  the  displacement  will 
at  once  reeur.  In  order,  therefore,  to  maintain  it  ia 
position,  the  shoulders  nmst  be  kept  in  this  condition 
of  extension  ;  this  ia  to  be  done  by  placing  a  pnd  in  the 
axilla,  and  applying  a  figure  of  8  bandage  firmly  to 
the  shoulders.  Velpeau,  believing  that  the  recurrence 
of  tlje  displacement  was  chiefly  due  to  muscular  action, 
recoraniends  that  the  elbow  should  be  carried  inwards 
and  forwards,  so  that  the  hand  ia  brought  over  the 
front  of  the  chest  and  rests  on  the  opposite  shoulder, 
in  order  to  relax  the  muscles.  Whether  this  is  fiO  or 
not,  there  certainly  appeara  to  be  Jess  tendency  to 
recuirencB  of  the  displacement,  when  the  elbow  is  well 
advanced  in  front  of  the  raid-lateral  Una  Some  sur- 
geons recommend  that  a  pad  should  be  placed  over  the 
joint,  pressing  on  the  end  of  the  clavicle,  and  firmly 
fixed  in  this  position  with  a  figure  of  8  bandage; 
and  N^laton  Las  substituted  for  this  nn  ordinary 
hernia  truss,  the  pad  being  placed  over  the  projecting 
bone,  and  the  spring  under  the  arm  of  the  sotind  side. 
This  means  would  appear  to  be  scarcely  efficient  in 
maintaining  the  bone  in  position  immediately  after  its 
reduction ;  but  is,  no  doubt,  a  useful  appliance  for  the 
patient  to  wear  when  he  begins  to  move  his  arm  again, 
flupporting  and  protecting  the  joint,  and  thus  prevent- 
ing any  recurrence  before  the  torn  ligaments  have  be- 
come firmly  reunited,  while  at  the  same  time  it 
allows  of  movement  taking  place  in  the  joint. 

Dislocailon  buckuurds.^ — This  dislocation, 
though  not  ot  so  common  an  occun'ence  as  the  pre- 
ceding, dues  sometimes  take  place.  Malgaigue  has 
mentioned  eleven  examples  of  this  injury,  and  otlier 
cases  have  at  various  times  been  i-ecorded.*  Two 
forma  of  displacement  have  been  described ;   one  in 

■  For  leverftl  cases  see  EditQiuTgh  Journal  a^  Mtd^cal  Sctenee  Tor 
Octibcr,  1811. 
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n'hicli  the  end  of  the  clavicle  is  displaced  backwards 
and  downwards,  and  the  other  when  it  is  thrown 
backwarda  and  upwards.  In  the  former,  which  ap- 
pears to  be  the  moi-e  common  accident  of  the  two,  the 
end  of  the  bone  liea  behind  the  upper  part  of  the 
sternum,  below  ita  normal  level,  buried  in  the  con- 
nective tissue  behind  the  origins  of  the  stemo-liyoid 
and  Btemo-thyroid  muscles.  In  the  other  form  of  dis- 
location, backwards  and  upwards,  the  end  of  the  bone 
is  displaced  backwards,  and  is  raised  aomewhat  above 
ita  natural  position,  probably  by  the  action  of  the 
stemo- mastoid  muscle.  The  head  of  the  clavicle  can 
be  felt  in  this  aituation,  one-half  or  three-quarters  of 
an  inch  above  the  level  of  the  bone  on  the  opposite 

Causes.— Tlie  injury  may  be  caused  either  by 
direct  or  indirect  violence,  the  latter  being  the  more 
common  of  the  two.*  When  produced  by  indirect 
force,  the  violence  is  applied  to  the  shoulder,  driving 
it  inwards  and  forwards,  as  from  a  severe  fall,  or  from 
pressure  on  the  shoulder,  as  in  a  case  where  the  lesion 
■was  produced  by  the  shoulder  being  violently  pressed 
against  a  wall  by  a  carriage,  t  When  caused  by  direct 
violence,  the  force  is  applied  to  the  inner  end  of  the 
clavicle,  driving  it  directly  backwards ;  it  has  thus  been 
produced  by  the  kick  of  a  horse,  and  by  the  passage  of 
the  wheel  of  a  carriage  over  the  chest.  Two  or  three 
cases  are  recorded  where  the  accident  has  occurred 
during  wrestling  ;  but  here  it  ia  very  dilficult  to  say 
■whether  there  was  direct  or  indirect  violence,  since, 
under  these  circumstances,  it  is  often  impossible  to 
obtain  any  exact  liistory  of  the  position  in  which  the 
combatiints  were  at  the  moment  of  the  accident. 
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Here,  as  in  the  preceding  dislocation,  there  most 
■be  complete  rupture  of  all  the  ligaments  connecting 
the  two  bones  together,  as  well  aa  the  rhomboid  liga- 
ment Erichsen  records  a  case  in  which  this  latter 
ligament  was  not  torn,  but  Lad  carried  away  the 
cartilage  of  the  first  rib  in  the  direction  of  the  dis- 
placed clavicle. 

Sympl 010 s.— There  is  pain  in  the  part  and  in- 
ability to  use  the  extremity.  The  head,  which  ia 
inclined  to  one  side,  is  more  or  less  fixed,  and  the 
movenienta  of  the  neck  impaired.  The  point  of  the 
shoulder  is  thrown  forwards,  and  is  approximated  to 
the  median  line  of  the  body.  There  is  a  well-mavked 
depression  at  the  sternoclavicular  articulation,  due  to 
the  absence  of  the  head  of  the  bone  from  its  socket 
And  there  is  either  a  complete  or  partial  disappear- 
ance of  the  end  of  the  clavicle  behind  the  atenium,  or 
else  this  portion  of  bone  may  be  felt  on  the  front  of 
the  neck,  on  a  somewhat  higher  level  than  the 
corresponding  articulation.  Besides  these,  special 
symptoms  may  arise  from  pressui-e  on  neighbouring 
structures,  The  displaced  bone  may  press  upon  the 
trachea,  causing  dyspncea,  or  it  may  push  this  tube 
over  to  the  opposite  side,  and,  pressing  on  the 
cesophagus,  eauso  dysphagia.  This  is  what  generally 
appears  to  take  place  when  the  bone  is  displaced  back- 
wards and  upwai-ds.  "When  it  ia  displaced  backwards 
and  downwards  both  tubes  are  pressed  upon,  and  there 
is  difficulty  both  in  respiration  and  deglutition.  Or 
>the  large  vessels  in  this  situation  may  be  subjected  to 
pressure ;  the  subclavian  artery  may  be  bo  compressed 
ta  to  arrest  the  pulse  at  the  wrist,  or  the  brachio-cephalio 
vein  may  be  so  occluded  as  to  give  rise  to  congestion 
of  the  head,  and  even  to  a  condition  of  semi-coma.* 

Vreatmenti — Li  order  that  reduction  may  be 
effected,  all  that  is  usually  necessary  is  to  draw  the 

•  Ste  a  CB80  ;  Solimidt'a  "  Jahrbach,"  vol.  ovi.,  No.  6.  p.  200. 
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shoulders  backwards:  This  may  be  generally  accom- 
|iiishedby|ilaciiigthe  kuee  against  the  spine,  between  the 
two  Bcaiiulsj,  and  dragging  thetvo  Ehouldera  backwards. 
If  there  is  aay  diiSculty,  as  there  sDiuetimes  may  be 
when  tlie  bone  is  displaced  downwards  as  well  as 
buckwaivls,  this  |)laa  may  be  supplemented  by  placing 
a  large  firm  pctd  in  the  axilla  and  pressing  the  elbow 
well  into  the  side,  at  the  same  time  that  the  shouldei-a 
are  bent  backwards.  After  reduction  there  is  great 
diiflcultj  in  retaining  the  bone  in  position.  To  fulfil 
this  object,  a  large  \r&A  should  be  placed  over  the  spine, 
and  d  figure  of  B  bandage  tightly  applied  over  the 
points  of  the  shoulders.  Or  a  splint  may  be  placed 
across  the  shoulders,  over  tlie  pad,  and  firmly  bandaged 
in  such  a  manner  that  the  shoulders  are  drawn  back- 
wards to  the  splint.  In  extreme  cases  the  sjTnptoms  of 
dysphagia  or  dyspnosa  may  be  so  urgent  as  to  necessitate 
the  removal  of  the  end  of  the  bone. 

Dislocation  upn^ai'dH.— This  form  of  luxation 
is  of  very  rare  occurrence.  Dr.  R.  W.  Smith,  writing 
in  1872,  says,  "The  archives  of  surgical  science  contain 
only  seven  examples  of  the  injury  under  consideration," 
And  to  these  he  has  added  an  eighth  case. 

The  dislocation  somewhat  resembles  one  form  of 
the  preceding,  where  the  end  of  the  clavicle  was  dia- 
plsced  backwai-da  and  upwards,  only  that  in  this  form 
the  displacement  is  more  in  an  upward  direction  and 
less  backwards;  so  that  the  head  of  the  bone  rests  oa 
the  upper  border  of  the  sternum,  between  the  stemo- 
mastoid  and  stemo-hyoid  muscles  (Fig.  53).  That  in 
some  of  the  cases,  at  all  events,  there  has  been  some 
displacement  backwards,  is  evident  from  the  fact  that 
severe  dyspnoea  from  pressure  on  the  trachea  has  been 
complained  of. 

In  Kr.  Smith's  case,  in  which  he  had  an  opportunity 
of  examining  the  parts  after  death,  "  the  end  of  the 
loft  clavicle  was  seen  lying  above  the  Bternum,  l>cyond 
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the  centre  of  which  it  had  so  far  passed  as  to  be  in 
contact  witli  the  inner  edge  of  the  right  stemo-mastoiil 
muscle.  Tlie  sternal  portion  of  its  own  miiBcle, 
crossed  in  front  of  it  at  some  distance  external  to  its 
articular  surface,  was  arched  forward  and  in  a  etate  of 
tension,  while  the  clavicular  portion  was  relaxed."  * 

Canses. — This  dislocation  can  only  be  produced 
by  indirect  force  applied  to  the  shoulder.  This  force, 
as  Dr.  Smith  haa 
pointed  out,  must 
act  in  a  very  un- 
usual direction, 
caiTyingthe  shoulder 
downwards  and  in- 
wards, and  probably 
also  backwards,  and 
hence  the  variety  of 
the  accident. 

SymptoniB. — 
As  in  the  othpr  two 
forms  of  dislocation 
of    this    joint,     the 

shonider  is  drawn  in.  

wards  to  the  mesial 

line,  and  there  is  impaired  movement  in  the  ex- 
tremity. Tlie  sternal  end  of  the  clavicle  forms  a 
prominent  swelling  in  front  of  the  trachea.  The  axis  of 
the  clavicle  is  altered  and  is  directed  forwards  and  up- 
wards, and  there  is  a  considerable  interspace  or  hollow 
I  it  and  the  first  rib,  The  stomal  origin  of 
the  Btemo-niaetoid  presents  a  well-marked  ai'ched  out- 
1  the  front  of  the  neck.  In  some  cases  there 
JB  dyspnaa,  increased  if  the  patient  sits  up  or  leans 
forward  ;  in  other  eases  no  dyspntea  is  complained  of. 

Treatment. — In  order  to  effect  reduction  it  is 
y  to  di-aw  the  shoulder  outwards,  at  the  Bi 

*  DuWin  Quarlfi^n  Jaarnal,  vol.  liv„  p.  i53. 
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time  pressing  the  head  of  the  bone  downwarda  into 
its  Bocket.  Tliis  is  best  done  by  placing  a  large  and 
hard  pad  in  the  axilla  to  act  as  a  fukmm,  aiid  tlien 
pressing  the  elbow  into  the  side  of  the  cLest ;  when 
sufficient  eKtension  has  been  made,  an  endeavour 
should  be  made  by  direct  pressure  on  the  head  of  the 
bone  to  force  it  downwards.  By  this  means  reduction 
can  usually  be  readily  effected.  Recorded  cases 
appear,  however,  to  prove  that  it  is  next  to  impossible 
to  retain  the  hone  in  its  place.  The  best  plan  appears 
to  be  to  bind  the  arm  to  the  side  with  a  pad  in  the 
axilla,  the  bandage  being  arranged  in  such  a  manner 
that  it  will  raise  the  shoulder  by  carrying  it  round  the 
point  of  the  elbow  and  over  the  opposite  shoulder. 
At  the  same  time  the  sternal  end  of  the  clavicle  must 
be  pressed  downwards  by  a  pad  and  bandage.  The 
presence  of  a  certain  amount  of  permanent  displace- 
ment does  not  appear  to  be  greatly  prejudicial  either 
to  the  movements  or  strength  of  the  arm. 

2.  Dlslocatioo  of  tbe  acromial  end  of 
Ibe  clavicle— This  injury  ought  more  correctly  to 
be  described  as  dislocation  of  the  acromion  of  the 
scapula,  since  in  speaking  of  a  dislocation  we  allud^ 
as  a  rule,  to  the  displacement  of  the  more  distal  bone. 
{See  page  310.)  But  as  the  above  appellation  ie  the 
one  in  common  use,  it  has  seemed  better  to  retain  it, 
rather  than  introduce  a  new  term  which  might  lead  to 
confusion. 

When  a  dislocation  takes  place  at  the  acromio- 
clavicular joint,  on  account  of  the  peculiar  relation  and 
inclination  which  the  joint  surfaces  have  to  one  another, 
it  most  usually  occurs  in  one  direction ;  that  is  to  say, 
the  clavicle  is  displaced  upwards  on  to  the  acromion 
process  of  the  scapula*  (Fig.  54).  Nevertheless,  the 
reverse  may  happen  and  the  acromion  may  be  forced 
above  the  clavicle. 

•  See  Humjilirey  on  the  "  Skeleton,"  Plate  iivi 
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Although  luxation  at  this  joint  is  a  more 
accident  than  at  the  stemo-clavicular  articulation,  still 
it  is  by  no  meana  an  injury  of  frequent  occurrence.  In 
spite  of  the  slight  security  afforded  by  the  shape  of 
its  articular  surfaces,  the  strength,  mainly  derived 
from  the  ligaments,  is  sufficient  to  withstand  the 
injuries  to  which  it  is 
exposed.  The  strong 
conoid  and  trapezoid 
ligaments  check  the  move- 
ments of  the  joint  and  pre- 
vent the  scapula  being 
driven  too  far  by  blows 
upon  the  shoulder.  These 
ligaments  are,  therefore, 
the  mainstay  of  the 
articulation,  and  on  them 
it  depends  mainly  for  its 
strength. 

Causes.  —  Disloca- 
tion at  the  acromio-clavi- 
cular  joint  ia  almost  in- 
variably produced  by  a 
direct  blow  onthe  scapula. 
Thus  it  has  been  caused 

by  a  kick  or  severe  blow     _ _ 

on  the  outer  part  of  ibeswDraKpro^^tiBelcJuuiiL 
the   shoulder,  especially 

if  the  blow  or  kick  has  been  given  from  behind,  so  as 
to  drive  the  point  of  the  shoulder  forwards.  Or  it  has 
been  caused  hy  falls  from  a  height  on  to  the  back  and 
outer  part  of  the  shoulder,  or  even  hy  the  patient 
having  been  violently  thrown  and  this  part  of  the 
body  coming  in  contact  with  the  ground,  as  in  the 
game  of  football. 

Symptoms. — The  signs  of    this  dislocation  are 
unmistakable.      In    the  usiial  form,   the  prominence 
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formed  b;  the  displaced  outer  end  of  the  clavicle  npon 
the  top  of  the  upper  surface  of  the  acromion  procees  of 
the  Bcapuk  cannot  well  lie  mistaken  for  tuijtbing  else. 
In  addition  to  this,  the  movements  of  the  arm.  are 
impeded,  and  the  patient  is  unable  to  raise  the 
exti^mitj  upwards  over  his  head ;  the  shoulder  is 
depreastxl  and  approximated  to  the  mesial  line  of  the 
body.  The  arm  appears  to  be  lengthened  aod  hangs 
helplessly  by  the  side.  The  claviculur  portion  of 
the  trapezius  mascle  stands  out  in  bold  relief,  and 
the  hejid  is  sometimes  inclined  to  the  injured  side. 

Trealment.— The  treatment  is  by  no  means 
satisfactory  ;  for,  though  the  dislocation  can  usually 
be  reduced  with  great  facility,  it  is  well-nigh  im- 
possible, on  account  of  the  inclination  of  the  joint 
surfaces  and  the  constant  action  of  the  trapezius 
muscle,  to  keep  the  bone  in  position.  Very  little 
inconvenience  appears  to  result,  however,  from  a  want 
of  oomplele  coaptation,  and  beyond  the  presence  of  a 
somewhat  ugly  deformity,  no  evil  is  complained  of, 
and  the  utility  of  the  limb  is  but  little  impaired. 
But,  on  the  other  hand,  when  the  dislocation  is 
allowed  to  remain  completely  unreduced,  and  the 
clavicle  ridea  on  the  top  of  the  acromion,  considerable 
interference  with  the  movements  of  the  arm  is  the 
result,  the  patient  being  unable  to  raise  a  weight 
above  the  level  of  the  shoulders ;  and  thus,  especially 
in  the  case  of  a  labouring  man,  being  seriously  and 
permanently  maimed. 

In  order  to  effect  reduction,  all  that  is  generally 
necessary  is  to  drag  the  point  of  the  shoulders 
well  biickwardH,  and  at  the  same  time  press  the 
displaced  end  of  the  clavicle  downwards  into  position. 
Sometimes  it  is  of  advantage  to  carry  the  shoulder 
outwards  by  placing  a  pad  in  the  awlk  and  bring- 
ing the  elbow  down  to  the  side ;  sometimes,  by 
raising  the  shoulder,  reduction  will  be  more  t     "'  - 
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effected.  Bj  »h»lCT»r  meaa  Ae  end  of  tte  Ixne  b 
rcrtored  to  its  noriBal  [hjmImu,  it  wiU  geneivllj  he 
EouDd  that  nmofialdj  oo  idariiig  die  estcDdu^ 
Coave  the  diq^sceatent  tQI  reran),  and  therefore  con> 
adcnAle  care  viD  lure  to  be  eipeoded  in  adjvstinj 
the  bandages  er  apparxtra,  s>  ss  to  prevent  this  acci- 
deot  taking  [rface;  and  even  with  the  ntoiost  eaie  the 
sOTgeoo  miiet  be  prepared  to  find  that  a  recviratoe  of 
the  diqilaceiiMnt  haa  taken  place,  and  will  do  veil  to 
caotion  his  patiott  aa  to  its  probabilities.  Hie  great 
dispoeitioD  irhidi  the  bone  has  to  slip  ont  again  has 
led  to  manf  ai^gestions  and  different  plans  of  treat- 
men^  none  of  which,  however,  have  completely  ful- 
filled the  purposes  for  which  the;  were  intended.  Of 
all  the  pUuiB  of  treatment,  the  one  which  seems  to  hold 
out  the  greatest  prospect  of  success  is,  to  keep  Uie 
onter  end  of  the  clavicle  depressed,  and,  at  the  same 
time,  the  scapula  raised  bj  means  of  a  pad  plnoe^l 
over  the  acromial  end  of  the  clavicle,  and  lirmly 
strapped  in  thia  position  by  a  broad  webbing  carried 
over  it  and  round  tbe  point  of  the  elbow,  and  fixed  by 
a  buckle.  In  addition  to  this,  the  arm  must  be 
bandaged  to  the  chest  with  a  rib  roller,  in  order  to 
restrain,  aa  much  as  possible,  the  movements  of  the 
Bcapulft.  The  main  objection  to  this  plnn  of  tiwit- 
meat  ist,  the  inability  of  the  skin  over  the  clftvide, 
and  perhaps,  though  in  a  less  degree,  over  the  point  of 
the  elbow,  to  hear  the  requisite  amount  of  pi-esaure, 
and  gi'eat  watch fulne-aa  wilt  be  required  on  tbe  part 
of  the  surgeon  lest  serious  damage  should  bo  done  to 
this  structure. 

The  principal  cause  of  the  constant  recurrence  of 
the  displacement  is  the  action  of  the  tra|)0ziu8  niuncln, 
and  it  has  been  suggested  that  by  inclining  tlio  head 
to  the  aflect«d  side,  and  at  the  same  time  elevating 
the  shoulder,  this  action  would  he,  to  sonie  extiint  at 
all  events,  rendered  inert  No  doubt  the  suggestion 
X— IT 
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is  a  useful  ovte.,  though  at  the  same  lime  it  may  be 
surmised  that  very  few  patients  would  be  induced  for 
long  to  maintain  such  an  irksome  and  uncomfortable 
position. 

Dislocation  of  tbe  acromial  end  or  the 
clavicle  downwards.— Of  this  form  of  dislocation 
there  ai-e  two  varieties.  One  where  the  outer  end  of 
the  clavicle  is  displaced  benentb  the  acromion  process 
and  rests  on  the  capsule  of  the  shoulder  joint;  in  the 
other,  which  has  lately  beeu  described,  the  end  of 
the  clavicle  is  said  to  be  displaced  to  such  an  extent 
that  it  lies  beneath  the  coracoid  process.  Further 
records  of  cases,  and  especially  an  examination  of  a 
suspected  case  after  death,  require  to  be  obtained  before 
tbe  exact  nature  of  this  remarkable  lesion  can  be 
eetablialied. 

The  caaefi  belonging  to  the  first  class,  where  the 
end  of  the  clavicle  has  been  depressed  beneath  the 
acromion,  are  very  rare,  only  three  authentic  cases 
having  been  placed  on  record.  They  all  appear  to 
have  been  produced  in  the  same  w-ay,  by  blows  from 
above  on  the  outer  end  of  tie  clavicle.  The  symptoms 
are  well  marked;  the  projection  of  the  acromion  and 
coracoid  processes,  the  inclination  of  the  clavicle,  and 
the  marked  depression  in  the  situation  where  ii» 
outer  end  ought  to  be,  are  sufficient  to  denote  the 
nature  of  the  lesion.  Eeduction  is  to  be  effected  by 
drawing  the  shoulders  backwards,  and  in  the  cases 
recorded  there  does  not  appear  to  have  been  any 
great  difficulty  in  maintaining  the  paita  in  position. 

SimnltancouB  dislocation  of  both  ends 
sf  llie  clavicle. —Coses  have  occsfionally  been  re- 
corded in  which  the  clavicle  has  been  dislocated  at 
both  ends,  that  is  to  say,  at  both  the  sterno-clavicular 
and  acromio-clavicular  joints,  at  the  same  time  and  by 
Uie  samu  accident.  At  least  eight  of  these  cases  have 
been    recorded,   and   they   are  of  interest, 
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curiosities  in  the  literature  of  the  subject  than  from 
any  peculiar  features  which  they  present.  Casea 
have  been  recordud  by  Morel-Lavill^*  Eiclieraiid,t 
North,  of  Brooklyn,  N.Y.,t  Gerdy,§  Hutchin8on,|| 
Stanley  Haynes,  H  Lund,**  and  Col,  of  Eourg 
d'Oisanaft 

Dislocation  of  the  HnwERua. 

The  shoulder  joint,  on  account  of  the  free  move- 
ment which  it  enjoys,  is  peculiarly  liable  to  dislocation. 
To  allow  of  thiafi'ee  range  of  movement,  the  anatomical 
construction  of  the  joint  is  Huch  as  to  render  it  very 
insecure,  and  particularly  predisposed  to  luxation.  We 
have  a  large  globular  head  articulating  with  a  shallow 
glenoid  cavity,  and  the  two  surfaces  connected  to- 
gether by  a  loose  and  thin  capsular  ligament.  These 
circumstances,  combined  with  the  exposed  situation 
of  the  articulation  and  the  length  of  the  ann,  cause 
this  joint  to  be  more  frequently  dislocated  than  any 
other  in  the  body.  la  fact,  it  ia  stated  that  displace- 
ment of  this  articulation  occurs  almost  as  frequently 
aa  it  does  in  all  the  other  joints  together. 

The  accident  is  one  of  adult  life,  rarely  occurring 
before  puberty ;  but  is  occasionally  met  with  in  persona 
of  advanced  age. 

The  different  dislocations  of  the  shoulder  are 
naually  described  as  four  in  number.  To  these,  how- 
ever, must  be  added  a  fifth,  of  which  three  cases  have 
been  recorded.     They  may  be  tabulated  as  follows  : 

1.  Where  the  head  of  the  bone  is  thrown  forwards, 
inwards,  and  slightly  downwards;  the  aubeoracoid. 


Gazette  dea  Mdpita^ix,  No.  33;  1859. 
Jlritish  and  Fartiga  Mtd.-Ckir.  ReHna.  voL  I.,  p.  2 
"ark  Med.  Record,  April  16tli,  18U6. 
ifed.  Journal^  vol.  L,  p.lOG;  1872. 
^-„^..  vol.u.,p.711;  1871. 
Britah  ISed.  Journal,  Jaiiuu7  2rtli,  1872, 
—  *'         ■    ■     p.  100;  1874. 
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2.  Where  the  head  of  the  bone  is  thrown  down- 
wank  and  slightly  forwards  and  inwards;  the  si>b- 
gtevoiJ.  ~ 

3.  "WTiere  the  head  of  the  bone  is  thrown  ba« 
wards,    inwai'dB,    and   slightly  downwards;    the  « 

4.  Where  the  head  of  the  bone  is  thrown  forwa.nla, 
inwards,  and  tipwarde ; 
the  gyhcltvieular. 

5.  Where  the  head 
of  the  bone  is  thrown 
upwards  and  forwards; 
the  gvpracoraeoid. 

1.  Subcoracold. 
— ^This  is  by  far  the 
moat  common  form  of 
dislocation  of  the 
shoulder  joint.  Mr. 
Flower  has  stated  that 
of  forty-one  specimens 
of  this  injury  which  he 
had  examined  in  the 
museums  of  the  Iiondon 
hospitals,  no  less  a 
number  than  thirty-one 
were  of  the  subcoi-acoid 

ihs  Sinlmia^icwi'""'^''""  '*"'"      Variety. " 

In  this  dislocation 
the  head  of  the  bone  is  thrown  inwards,  forwards, 
and  slightly  downwards,  so  thiit  the  anatomical 
neck  of  the  humerus  rests  on  tlie  anterior  edge 
of  the  glenoid  cavity,  immediately  below  the  coracoid 
process  of  the  scapula  {Fig.  55).  The  principal  ana- 
tomical diffei-ence  between  this  dislocation  and  the 
subglenoid  one,  with  which  it  has  been  so  frequently 
a  the  relative  position  of  the  head  of  the 
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humerus  to  tlie  si]bsca]>iiliiria  muscle.  In.  this  lii}:atioa 
the  lioad  of  the  bone  lies  ahiyee  the  tendou  of  tlie  Bub- 
ficapularis  muscle,  which  is  frequently  torn ;  when 
this  ia  not  the  case,  the  hbres  of  the  muscle  are 
pushed  downwards,  so  as  to  form  a,  curve,  embi-aciug 
the  ueck  of  the  boae,  and  thus  constituting  an  impor- 
tant impediment  to  reduction.  In  the  subglenoid 
dislocation,  on  ths  other  hand,  the  Lead  of  the 
humerus  rests  on  the  inferior  costa  of  the  scapula, 
heneailt  the  tendon  of  this  muscle,  and  between  it  and 
the  teres  minor.  In  the  subcoracoid  dislocation  the 
head  of  the  bone  occasionally  protrudes  through  the 
hole  which  exists  in  the  capsidav  ligament;  generally, 
however,  the  anterior  part  of  this  membrane  ia  torn 
to  allow  of  the  displacement  of  the  bone.  Malgaigne 
describes  two  distinct  varieties  of  this  luxation,  which 
he  describes  respectively  a£  the  subcoracoid  and  the 
inli-acoracoid.  The  difference  appears  to  be  simply 
due  to  the  amount  of  rotation  of  the  humerus.  If 
the  external  rotators  attached  to  the  greater  tuberosity 
of  the  humerus  remain  intact,  there  is  naturally  con- 
siderable rotation  of  the  humerus  outwards,  and  Alal- 
gaigne'a  "subcoracoid"  displacement  is  produced;  if 
on  the  other  hand,  these  muscles  have  been  lacerated, 
or  perchance  the  greater  tuberosity  has  been  torn  off, 
the  humerus  ia  turned  considerably  more  inwards,  and 
his  "  intracoracoid  "  displacement  ia  tlie  result.  In 
both  cases,  however,  the  essential  feature  of  the  dis- 
placement is  the  same,  namely,  that  the  anatomical  neck 
of  the  humerus  rests  on  the  anterior  margin  of  the 
glenoid  cavity.  Subcoracoid  dislocation  may  be  pro- 
duced either  by  direct  or  indirect  violence.  That  is  to 
Bay,  it  may  be  caused  either  by  a  direct  blow  or  fall  on 
the  shoulder,  inflicted  in  such  a  manner  as  to  drive  the 
upper  end  of  the  humerus  forwards  and  inwards,  or 
by  indirect  violence  applied  to  the  joint  by  falls  upon 
the  elbow  or  hand  when  extended  from  the  body. 
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2.   Subglenoid! — This   diKlocation  is  Bometiiaee 

termed  amllary,  the  head  of  the  bone  being  displaced 
downwards  itjto  the  sxilla,  sjid,  at  the  same  time,  a 
little  forwards  and  inwards  (Fig.  66).  It  rests  upon 
the  inner  borderof  tlie  inferior  coata  of  Uie  scapula,  be- 
tween the  sulisoapulaviB  above,  the  long  head  of  the  tri- 
ceps behind,  and 
the  teres  muscles 
below  (Fig.  5T). 
These  structures 
are  often  consider- 
ably lacenited  and 
bruised.  It  is 
caused  by  falls  on 
the  elbow  or  palm 
of  the  hand,  when 
the  arm  ia  raised 
from  the  side ;  the 
headof  thehumeniB 
is  thus  driven 
against  the  lower 
part  of  the  capsular 
Fig,  (i6.-aiibBUn^^Biodatioa  of  the  Hgament;  this 
Tie  nnui  of  ihB  nuraorat  lirB  bwi.  Jiiipi..-ni  membrane  ia  torn, 
ii^™^'c't"'n^""l^!'«tr6'. B^Ct™t  ^"1*^  *^^ head  of  the 
IS'tbi'SiBui"' """'"  '^ '"" '"'"°'  ""'^  '^""^  driventhroiigh 
the  rent  Tliia  dia- 
location  may  also  be  prodnced  by  muscular  action,  by 
the  contraction  of  the  latissimns  dorsi  and  teres  major, 
when  the  arm  is  raised  to  a  right  angle  with  the 
trunk,  and  the  head  of  the  humenjs  approaches  the 
lower  margin  of  the  glenoid  cavity.  Tlius,  Monro  . 
mentions  a  case  of  an  actress  who  dislocated  her 
ahnuMer  in  the  enercise  of  her  profession  ;  and  Hum- 
phrey mentions  an  instance  of  a  gentleman  who  8us~ 
tftined  the  same  injury  while  swimming.  Tn  this  fona 
tion  the  capsular  ligament  is  always 
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and  the  subscapularis  muscle  generally  so.  It  is 
this  muscle  which  appears  to  suffer  the  greateat 
injury,  though  in  some  cases  the  remaining  capsular 
muacles,  those  inserted  into  the  greater  tuberosity  of 
the  humerus  especially,  have  also  sustained  damage. 
Occasionally  it  Los  been  found  that  the  tuberosity 
itself  has  been 
separated  from 
the   bone,    in- 


I 


raspinatua  was 
torn,  the  impediment  to  reduction  appeared  to  bo 
caused  by  the  closing  of  the  biceps  and  trice[«  behind 
the  head  of  the  bone.  So  that  we  must  agree  witli 
Adams  when  he  says  :  "  That  in  apparently  similar 
dislocations  of  the  huineriia  there  may  be  very 
different  kinds  as  well  as  degrees  of  lesion,  and,  ooa- 
eequently,  very  different  causes  of  resistance  to  r&- 
duction." 
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3.  SabsplnooB. — The  tUslooation  backwarda 
comparatively  rare.  The  onlj  case  in  which  I  have 
an  opportunity  of  seeing  this  form  of  dialocation 
a  man  who  was  crossing  the  lines  of  a  railway  with  his 
hands  in  his  pockets.  Hia  toe  caught  in  one  of  the 
rails  and  he  fell  forwards,  striking  the  point  of  hia 
shoulder  in  front  This  appears  to  be  the  way  in 
whiuh  these  dialocntiona  are  sometimpa  produced,  by 
blows  on  the  front  of  the  shoulder  or  on  the  elbow 
when  the  arm  ia  carried  forwards  or  stretched  across 
the  cheat. 

There  Beeme  to  he,  however,  very  good  ground  iot 
believing  that  many  instances  of  tliis  form  of  disloca- 
tion, and  also  of  the  suhcoracoid  Tariety,  are  primarily 
displacements  downwards  into  the  axilla,  and  that  the 
subsequent  alteration  in  the  position  of  the  bead  of 
the  bone  to  beneath  the  coracoid  or  spinous  processes 
is  due  to  muscular  contraction  or  to  the  direction  of 
the  violence.  Most  dislocations  are  due  to  violence 
applied  to  the  limb  when  the  arm  is  away  from  the 
side.  When  the  limb  is  in  this  position  the  head  of 
the  humerus  projects  beyond  the  lowest  point  of  the 
glenoid  cavity,  and  atretches  the  inferior  part  of  the 
capsular  ligament.  Any  farce  applied  to  the  limb 
eaaily  tears  this  ligament  while  in  this  condition  of 
tension,  and  the  head  of  tlie  hone  is  driven  through 
the  rent  into  the  axUIa,  producing  the  subglenoid 
fomi  of  dialocation.  But,  immediately,  the  violent 
contraction  of  the  muscles  in  this  region,  audi  as  the 
deltoid,  coraco-brachialia,  and  biceps,  pull  the  bone 
upwards,  either  beneath  the  coracoid  process  or  spine 
of  the  scapula.  Thia  hypothesis  woidd  espkin  the 
great  freqviency  of  the  suhcoracoid  displacement,  for 
ve  have  not  only  the  influence  of  the  muscles  enume- 
rated above  tending  to  draw  the  head  of  the  bona 
upwards,  but  we  have  also  the  powerful  action  of  the 
gi-eat  pectoral  and  other  muscles  drawing  it  forwi 
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and  inwarda  The  subspinous  dislocation  can  only, 
therefore,  be  produced  when,  the  direction  of  the  vio- 
lence has  been  applied  markedly  to  the  front  of  the 
bead  of  the  bone. 

In  the  subspinous  dislocation  the  head  of  the 
bone  is  drivea  backwarda  and  downwards,  and  resta 
on  the  back  of  the  scapulaj  in  the  iuf  i-aspinatus  fossa, 
immediately  beDeath  the 
spine,  and  between  the 
iafrospinatua  and  teres 
minor  muscles  {Fig.  58). 
In  thiaform of  dislocation, 
as  in  the  othera,  the  sub- 
scapularis  is  the  muscle 
which  appears  to   suffer 

Malgaigne  has  de- 
scribed two  forms  of  dis- 
location backwards,  one 
where  the  head  of  the 
bone  rests  beneath  the 
spine  of  the  scapula 
(subspinous),    the   othe 


I  it  1 


,  beneath 


I 


the  1  ^ 

(subaeromiiil).  Tie  latter         an'S1?au.^aTb^iJiA''Df  ifiTTiSJffi 
»ppe.^ra  to  be  onij  a  less  ^S'^x,  te™Si  ao'tpint*  """^ 

complete   form  of    luxa- 
tion, and  it  seems  unnecessary  to  class  them  as  two 
distinct  varieties. 

4.  Subclavicular. — The  subclavicular  form  of 
diBlocjition  is  very  rare,  and  would  appear  to  be 
merely  an  exaggerated  form  of  the  aubcoracoid.  It 
is  caused  by  the  same  form  of  violence  that  eometimes 
produces  the  subcora<!oid  variety ;  that  is  to  say,  by 
the  head  of  the  humerus  being  forcibly  driven  against 
the  anterior  part  of  the  capsular  ligament,  which  gives 
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■way.  The  displacement,  however,  is  greater,  the 
humerus  is  driven  farther  inwards  and  forwards,  and 
reatB  on  the  front  of  the  chest,  immediately  helow  the 
clavicle,  and  underneath  the  great  pectoral  muscle  (Fig. 
fiS).  In  one  case  described  by  Malgaigne,  the  head  of 
the  bone  was  foi-ced  between  the  pectoi'alia  major  and 
deltoid  muscle,  and 
was  co*'ered  only 
by  integument  and 
fascia.  Tn  conse- 
quence  of  the  great 
displacement 
which  takes  place 

doubt  requiring 
considei-able  force 
to  produce  it,  we 
geneiully  find  that 
there  ia  great 
laceration  of  the 
muscles  attached 
to  the  tuberosities 
of  the  humerus. 
In  cases  in  which 
a  dissection  of  tlie 
]jart  has  been  made, 
the  aupraspinatns,  infraspinatus,  teres  minor  and 
Bubscapularis  have  all  been  found  to  be  torn  or 
separated  from  their  attachment  to  the  bone. 

5.  Supracoracoid. — Of  this  form  of  accident 
only  three  cases  have  been  reconied.  In  the  fii-at, 
mentioned  by  Malgaigne,  the  head  of  the  bone  rested 
between  the  coracoid  and  acromion  processes,  upon 
thecomco-acromial  ligament,  and  projected  beneath  the 
deltoid.  A  second  case,  recorded  by  Holmes,*  occurred 
ta  conaeq uence  of  a  fall,  from  a  height  of  about  thirty 
■"   r.  Trans.,  vol.  xli.,  p.  447. 
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feet,  on  to  the  elbow.  The  coracoid  process  waa  frac- 
tured, and  the  head  of  the  humerua,  resting  partly 
upon  it,  was  also  in  contact  with  the  anterior  bonier 
of  the  clavicle  at  that  part  of  the  bono  which  lies 
between  the  points  of  attachment  of  the  pectomlis 
major  and  deltoid  ihuscIm  (Fig,  60).  In  the  eame 
paper  Mr.  Holmes  de- 
tails the  symptoma  of  a 
third  and  apparently 
similar  cose,  aa  having 
fallen  nnder  the  ob- 
servation of  Sir  Prescott 
Hewett. ' 

Symptoms. —  In 
thi-ee  out  of  the  four 
common  difilocations  * 
of  the  shoulder  joint 
the  head  of  tlie  bone 
is  driven  downwards ; 
that  is  to  say,  it  rests 
in  its  new  situation  at 
a  lower  level  than  it 
does  wiienin  its  normal 
position,  and,  therefore, 
we  get  lengthening  of 
the  limb.  The  displace- 
ment downwards  is  very 
great  in  the  subglenoid 
dislocation,  and  so  the 
I  lengthening  is  considerable ;  less  in  the  subspinous 
and  least  in  the  sulicoracoid.  In  the  subclavicular 
the   he-ad  of  the   humerus    rests   on  a  higher  level 

■  In  this  analysia  of  the  Bigns  of  diilooation  of  the  hnmem*,  all 
eoiiBidcnttiun  of  the  anpracumi-uid  form  in  disregarrled,  as  bd 
ixceedinglj  mro  and  Bcarcoly  rcoognifeil  vnriety.  A  word  or  twu 
*"  he  prBsentlj  said  on  tlie   special  aigni  of  this  form  of  dia- 
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than  when   in  its   natural   position  in  the  glenoid 
cuvity,  and  therefore  the  limb  ia  shortened. 

The  nioin  Bymptoiua  of  dislocation  of  the  ehoulder, 
common  to  all  forma,  are  six  in  number;  (1)  pain 
about  the  part ;  (2)  flattening  of  the  ahouidfir ;  (3) 
apparent  prominence  of  the  acromion  process ;  (4) 
depression  beneath  this  process  ;  (5)  rigidity  or  im- 
paired mobility  about  the  joint;  (6)  the  presence  of 
the  Lead  of  the  bone  in  a  new  aituation. 

Upon  being  called  to  a  case,  our  attention  ia  at 
once  drawn  to  the  injured  part  by  (1)  the  pain  com- 
plained of  by  the  patient,  and  at  a  glance  we  notice  a 
general  (3)  flattening  of  the  shoulder,  and  on  a  oloaer 
scrutiny  we  see  that  (3)  the  acromion  process  appears 
to  project  considerably,  and  to  be  roiich  more  promi- 
nent than  on  the  other  side,  and  that  (4)  beneath  it 
there  is  a  remarkable  hollow,  where  there  ought  to  be  a 
roundness  or  fulness  (Fig.  29  b,  page  ITO.).  Sofarour 
symptoms  point  to  a  serious  injury  about  the  shoulder 
joint,  which  may  be  either  dislocation  or  a  fracture  in 
the  neighbourhood  of  the  articulation.  By  further 
esamination  we  And,  that  on  attempting  to  more 
the  articular  surfaces  on  each  other,  there  ie  (6) 
impaired  mobility  ;  that  is,  that  the  bony  sarfoces  do 
not  glide  on  each  other  easily,  and  auy  attempt  to 
move  them  causes  increased  pidn ;  this  is  especially 
noticeable  upon  any  elfort  being  made  to  approximate 
the  elbow  to  the  wall  of  the  chest.  In  fact,  I)r, 
Dugas  Lua  pointed  out  that  "if  the  fingers  of  the 
injured  limb  can  be  placed  by  the  patient,  or  by 
the  surgeon,  upon  the  sound  shoulder,  while  the 
elbow  touches  the  thorax  (a  condition  which  obtains 
in  the  normal  condition  of  the  joint),  there  can  to 
no  dislocation ;  but  i£  this  cannot  he  done  there  must 
be  one,  for  no  other  injury  than  a  dislocation  can. 
physical    impossibility."  *      A    cai'eful 

•  iSuwMcrn  Medieal  and  Sviyical  Jirumal,  Slay,  1S68. 
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lie  next  point  to  Hcertain  0  tbe  puticnlBr 
TBiietf  of  diiirfseeHeirt  whidi  hu  tmken  ptiicv,  ami 
tins  mmj  be  Dttinlj  done  tij  sttentioa  to  (hrM  s^ns  : 
(1)  tfce  frection  of  the  axis  of  the  limb ;  (3)  the 
praence  of  lei^tlMstiii^  or  aborteiiing  and  its  amoniit ; 
(3)  the  ataatian  m  tLm^  t^  head  ol  the  bo&e  can  he 
felt  and  the  ease  with  whidi  it  cam  be  perceiveiL 
Hub  laat  aigo,  though  often  of  gnat  Talae,  is  somo- 
timea  obacitred  by  the  swelling    which   has  taken 

Tlieae  Tarioos  Btgns  maT  be  tabulated  as  follows : 


Dineckaotmiu 

lenglb  ol  limb. 

Pr«en« .  f  Ilw 
bnduttfagluDa 

I.  Sabeo- 

The    plbow    is 

Very      aligbl 

rhe  he«d  o(   tho 

lensthatmig. 

wards      and 

be  feH:  if  it  can. 

dightlj-    away 

it  is  lound  at  tho 

b^a  th.e  side. 

upper  and  iiinw 
part   ol   the    as- 

Lla. 

S.  Bnbgle. 

rh8     elbow    is 

Very    consider- 

Tha   head   of  tha 

Kdd. 

carried     Kway 

>Lble  IcngUiMi- 

buDD  ean  bo  Hui]f 

baia  the  tmnlt 

ing. 

f«lt  in  the  axilla. 

and      dighll} 

bacfe«-arda. 

8.  Bubapi- 

rhe     elbow    is 

Lengthening  in- 

Hie  heiul  o(   th« 

raiBodtrointhp 

tannediatB    in 

bona  oan  bn  tolt 

side  and  cairiei 

degree  between 

and  gnapvd  bo* 

the  Bubglenoid 

nonth    Itio  aploa 

and   the    aub- 

of  the  loapula. 

*.   Subck- 

The    elbow     if 

riliortwung. 

rho  hoad  o(   tha 

Ticular. 

carried       out 

bone      can      b* 

wards     and 

rwidily   .^n  -m.l 

bntkwardfl. 

folt  brnPftth   Ihn 

rbvi,.]... 

366  Fractures  and  Dislocations. 

So  that  the  elbow  is  carried  principally  bftckwards 
in  tbe  siibcorucoid,  outwards  in  the  aul^leaoid, 
forwarila  in  the  Bubspiiious,  and  backwai'ds  and 
outwiirda  in  the  Bubulavicular.  TLore  is  very  con- 
siderable lengthening  in  tlie  Bubgleiioid  ;  let>a  in  the 
subspinous ;  least  in  the  subcoracoid,  and  there  is 
shortening  in  tiie  subclavicular.  The  head  of  the 
bone  is  most  distinct  in  the  subclavicular  variety ) 
less  so,  hub  still  easily  to  he  made  out,  in  the 
subspinous  and  subglenoid ;  indistinct  and  often 
difficult  to  detect  in  the  suhcoracoid. 

Such,  then,  are  the  general  symptoms  hy  which 
these  various  diBlocations  may  be  diagnosed  one  from 
another.  And,  as  a  rule,  by  attention  to  those  points 
there  is  generally  no  great  difficulty  in  arriving  at  a 
correct  conclusion.  It  inaat  be  confessed,  however,  that 
clearly  as  certain  points  may  be  laid  down  on  paper 
as  regards  the  differential  diagnosis  between  these 
diOerent  forms  of  dislocation,  in  actual  practice  there 
will  often  he  found  to  be  discrepancies  which  it  will  be 
difficult  to  reooncile.  It  is  necessary,  therefore,  to  say 
something  further  about  each  particular  dislocation 
and  the  various  abnormalities  or  accidental  features 
which  it  may  present. 

Snbcomcold. — As  regards  the  position  of  the 
elbow  various  differences  of  opinion  exist.  By  some 
it  is  described  as  projecting  from  the  side ;  by  others 
as  touching  it.  By  some  it  is  described  as  being 
sometimes  behind  ajid  sometimes  in  front  of  the  body. 
Mr.  Flower,  in  his  analysis  of  twenty-seven  cases, 
states  that  the  elbow  was  directed  backwards  in 
eight,  forwards  in  nine,  and  in  the  middle  line,  or  in 
a  jjosition  not  recorded,  in  ten.  *  The  humerus  is 
generally  rotated  outwards,  but  may  be  rotated 
inwards.  But  in  whatever  position  the  elbow  may 
be,  tliere  ia  always  an  alteration  in  the  direction  of 
^  >Ied.-Cliir.  Trtuu,,  June  12,  ISGO. 


Oiap.  II.l 


SUBCORACOID   DiSLOCAT, 


367 


the  axis  of  the  bone,  and  on  tracing  the  shaft  upwards 
towards  the  head,  it  is  evidently  directed  inwards, 
away  ft'om  its  normal  direction.  Much  difference  of 
Opinion  also  seems  to  prevail  as  to  whether  the 
arm  is  lengthened  or  shortened  as  a  result  of  the 
Buhcoracoid  dislocation.  Probably  the  amount  of 
alteration  as  regards  the  length  ia  in  most  cases  very 
slight. 

In  thin  subjects  the  head  of  the  humerus  can  be 
felt,  fairly  easily,  through  the  great  pectoral  muscle ; 
but  in  stout  people,  or  in  those  with  large  muscular 
development,  it  ia  by  no  means  easy,  though  even  in 
these  individuals  there  is  generally  some  greater 
fuliieaa  of  the  anterior  fold  of  the  axilla  than  natural. 
In  these  persons  it  is  sometimes  possible  to  fpej  the 
bead  of  the  bone  from  the  axilla.  By  placing  the 
fingers  deeply  in  this  space,  under  the  anterior  fold ; 
the  arm  being  raised  from  the  side  the  globular 
bead  can  be  detected  occupying  the  upper  and  an- 
terior part  of  the  space.  It  sometimes  happens  in 
these  cases  that  the  coi-ds  of  the  brachial  plexus  may 
bo  pressed  upon  or  injui'ed,  producing  severe  pain 
extending  down  the  arm  as  far  as  the  fingers,  and 
often  accompanied  by  a  sensation  of  numbiioss,  and 
occasionally  even  more  serious  symptoms.  Dr. 
BernLard  has  related  two  cases  in  which  dislocation 
of  the  head  of  the  humerus  was  followed  by  paralysis. 
In  one  of  the  cases  reduction  was  effected  eight  days 
after  the  injury;  in  the  other  the  dislocation  was 
reduced  on  the  day  of  its  occurrence.*  OcoaBionally, 
also,  the  axillary  vein  may  bo  pressed  upon,  producing 
<Edema,  or  the  axillary  vessels  may  be  ruptured.t 

2.  Subglenoid. — It  has  been  before  stated  that 
many  dislocations  of  the  preceding  and  of  the 
aubspinous  variety  are  primarily  subglenoid,  and  that 
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the  heaiil  of  the  bone  having  been  first  displaced 
downwards  into  the  axilla,  is  then  drawn  upwards 
by  muscular  action  till  its  progress  is  arrested  by 
the  coracoid  or  spinous  processes,  as  the  case  may 
be.  The  reason  why  this  does  not  take  place  in 
every  ease,  and  that  sometimes  the  head  of  the  bone 
remains  in  its  primary  position  beneath  the  glenoid 
cavity,  appears  to  be  on  account  of  the  position  of 
the  laceration  in  the  capsular  ligament,  the  rent  being 
at  its  inferior  part  and  not  implicating  the  anterior 
surface ;  and  that  tliis,  and  no  doubt  also  the  soft 
structures,  mechanically  interfere  with  the  tendency 
of  the  muscles  to  draw  the  head  of  the  bone 
upwards. 

There  is  no  question  that  this  form  of  dislocation 
ia  very  much  more  uncommon  than  was  formerly 
supposed,  when  it  was  stated  to  be  the  most  common 
variety  of  dislocation  of  the  shoulder  joint.  *  This 
en-or  was  no  doubt  due,  in  a  great  measure,  to  the 
Mimilarity  in  the  symptoms  which  exist  between  the 
subcoracoid  and  subglenoid  forms  of  luxation, 
though  in  the  latter  these  signs  are  more  pronounced 
and  well-marked  than  in  the  former.  Thus  there  ia 
more  apparent  projection  of  the  acromion  process  and 
more  flattening  beneath  it.  The  bead  of  the  bone  ia 
mucli  more  distinctly  to  be  felt  in  the  axilla,  and  there 
is  decided  lengthening  of  the  arm.  The  elbow  is 
thrown  much  more  decidedly  away  from  the  trunk, 
and  cannot  be  approximated,  at  all  events  without 
causing  great  pain,  to  the  side  of  the  chest.  There  is 
not  the  same  tpndency  on  the  part  of  the  elbow  to  be 
inclined  backwards,  as  is  usually  observed  in  the 
eubcoracoid  variety,  though  even  in  this  form  there 
la  a  tendency  for  the  elbow  to  be  directed  backwards 
rather  than  forwards.    The  main  points  of  distinction, 

*  Flovcr  itatei  thftt  out  of  aerenty-two  oaaes  anlv  Burhi 
bulonijed  to  this  variety ;  Med.-Chir,  Tfana.,  Jnnt 
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,  however,  betneea  the  two  forma  of  dislocation  are  to 
be  found  in  the  appearance  of  the  anterior  fold  of  tho 
axilla  and  in  the  relative  position  of  the  head  of  the 
bone  to  the  coracoid  proceBs.  In  the  subcocacoid 
dislocation  it  was  remarked  that  there  was  a  fidnesa  of 
the  anterior  fold  of  the  axiUa ;  in  the  subglenoid  there 
is,  on  the  other  hand,  a  depression  due  to  t-he  drawing 
dona  of  the  pectoralis  major  at  ita  attachment  to  the 
humerus.  Again,  in  the  suhcoracoid  displacement 
the  head  of  the  bone,  if  it  can  be  made  out,  will  be 
felt  to  be  in  close  apposition  to  the  coracoid  proceas, 
whereas  in  the  subglenoid  Tarietj  a  distinct  interval, 
sometimes  as  much  as  two  inches,  maj  be  felt 
between  these  two  structures. 

Mr.  Hulke  has  recorded  two  cases  of  a  very  rare 
form  of  subglenoid  dislocation  which  oanie  under  liia 
notice  in  King's  College  Hospital,  and  in  which  tho 
arm  was  abducted  and  raised.  To  these  he  has  given 
the  name  of  "luxatio  eructa,"*  A  similar  case  is 
recorded  by  Dr.  Cleland,  ol:  Galway.  f  The  patient 
was  lame  and  used  crutches ;  and  Cleland  au]iposed 
that  one  of  the  crutches,  having  slipped,  acted  as  a 
fulcrum  in  such  a  way  as  to  cause  the  weight  of  tho 
body  in  falling  to  overcome  the  tendency  of  the  latia* 
sifflUB  dorsi  and  pectoralis  major  muscles  to  draw  the 
arm  to  the  side.  ^ 

In  some  cases  of  subglenoid  dislocation  the  axillary 
vessels  have  been  so  much  displaced  and  compressed 
by  the  head  of  tJie  bone  as  entirely  to  arrest  the 
circulation  through  them.  Erichsen  relates  a  case  in 
which  this  was  remarkably  illustrated.  The  patient 
had  a    dislocation  downwards  of  the  head   of   the    ■ 

,  bumeras,  and  also  a  severe  lacerated  wound  of  the 
fore-arm,  dividing  the  radial  and  ulnar  arteries.      60 

J,  97fl. 
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long  as  the  dislocatioa  remained  unreduced,  no 
htemoirhage  took  place  ;  but  when  the  bead  of  the 
bone  was  replaced  the  injured  arteries  bled  freely. 
Tlie  brachial  plexua  may  also,  in  these  cases,  be  in- 
jured, and  the  functions  of  the  nerves  interfered  with. 
It  ia  in  the  dislocation  downwards  tliat  the  oircumfleic 
nerve  is  most  liable  to  he  injured  ;  winding  round  the 
articulation,  it  ia  sometimes  compressed  by  the  head  of 
the  humerna,  when  displaced  into  the  axilla,  to  such 
an  extent  as  completely  to  arrest  its  functions  and 
produce  paralysis  of  the  deltoid  muscle  and  loss  of 
sensation  in  the  akin  over  the  outer  surface  of  the 
shoulder. 

Snbspinons. — In  this  rare  form  of  dislocation, 
as  before  stated,  the  position  of  the  head  of  the  bone 
may  vary  ;  in  the  more  common  variety  it  is  found 
resting  on  the  posterior  edge  of  the  glenoid  cavity  (the 
"  subacromial "  dislocation  of  Malgaigne) ;  in  rarer 
instances  it  is  placed  on  the  dorsum  of  the  scapula,  in 
the  infraspinatus  fossa,  immediately  below  the  spine 
(the  true  "  subspinous  "  dislocation).  The  only  differ- 
ence between  the  two  is  in  the  extent  o£  the  displace- 
ment, which  appears  to  depend  upon  the  degree  of 
laceration,  and  the  distinction,  therefore,  appears  to  be 
superfluous.  The  symptoms,  nevertheless,  vary  with 
tlie  amount  of  the  displacement,  and  are  much  more 
marked  in  the  subspinous  than  in  the  subacromial 
variety.  In  both  the  asia  of  the  bono  is  directed 
backwards,  so  that  the  elbow  is  advanced  in  front 
of  the  body,  but  can  be  approximated  to  the  side  of 
the  chest  The  bone  is  at  the  same  time  rotate.l 
inwards,  so  that  the  fore-arm  is  thrown  across  the 
front  of  the  body.  There  is  some  lengthening.  The 
head  of  the  bone  forms  a  considerable  prominence, 
especially  when  it  rests  on  the  dorsum  of  the  scapula, 
when  it  can  be  easily  grasped,  and  forms  a  cbarao- 
'istic  feature  in  this  dislocation.     And  in  addibii 
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to  this   there  is   a  marked  depression  beneath  the 
coraooid  process. 

Sabclavicnlar.  —  This  form  of  dialoca,tioa 
would  appear  to  be  aji  increased  degree  of  the  sub- 
coracoid  variety ;  the  head  of  the  bone,  when  raised 
by  nniscular  action,  instead  of  heiag  lodged  against 
the  ooracoid  process,  is  drawn  upwards  to  tbe 
inner  side  of  this  process,  against  the  under  surface 
of  the  clavicle,  where  it  rests  upon  the  second 
and  third  ribs  beneath  the  pectoralia  major 
muscle.  In  these  cases,  on  account  of  the  greater 
amount  of  displacement  of  the  head  of  the  bone,  the 
acromioa  is  more  pointed  and  prominent,  and  there  is 
a  greater  amount  of  flattening  beneatji  it  than  in  any 
other  variety  of  dblocation  of  this  joint.  The  most 
prominent  sign,  however,  is  the  preaeuc©  of  the  head 
of  the  bone  in  its  new  situation,  where  it  can  not  only 
bo  easily  felt,  but  also  distinctly  seen,  forming  a 
rounded,  circumscribed  elevation  immediately  beneath 
the  clavicle.  The  elbow  is,  as  a  rule,  thrown  out- 
wards and  backwards,  though  in  some  cases,  according 
to  Malgaigne,  the  ontward  displacement  ia  oidy  very 
slight,  the  arm  being  pressed  against  the  chest  and  the 
elbow  only  slightly  removed  from  the  sida 

There  is  in  these  cases  always  considerable  shorten- 
ing, and  the  shaft  of  the  bone  can  he  felt  in  the  axilla, 
tlie  axis  of  the  bone  being  altered  and  dii'ected  towards 
the  head  of  the  patient, 

Sapracoracoid. — This  rare  form  of  dislocation, 
of  which,  as  far  as  I  am  aware,  only  three  cajies  have 
been  recorded,  appears  to  be  caused  by  direct  violence 
applied  in  an  upward  direction,  and,  accoi-ding  to  Mr, 
Holmes,  can  only  occur  after  fracture  of  the  coracoid 
or  acromion  process,  usually  the  former.*  It  is  there- 
fore a  mixed  form  of  accident,  the  dislocation  being 
secondary  to  the  fracture 

•Mfld,-Chir.  Trana.,  voL  xli.,  p.  -I 
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There  are  two  fractures  in  the  neighhourhood  of  the 
shoulder  joint  for  whicli  dislocation  may  bo  mistaken  ; 
namely,  fj'acture  of  the  neck  of  the  scapula,  and 
fracture  of  the  anatomical  neck  of  the  huinerna.  In. 
the  former  of  these,  that  involving  the  oeck  of  the 
BCapula,  the  fracture  extenils,  as  has  already  been 
described  (page  165),  from  the  lower  margin  of  the 
glenoid  cavity,  at  about  the  origin  of  the  long  head 
of  the  triceps  muscle,  upwards  and  onwards  to  the 
Buprascapular  notch  ;  and  the  glenoid  cavity,  carrying 
with  it  the  coracoid  process,  ia  displaced  downwards, 
together  with  the  head  of  the  humerus,  into  the 
axilla.  In  such  a  case  we  have  flattening  of  the 
shoulder,  apparent  prominence  of  the  acromion  pro- 
cess, a  hollow  beneath  it,  and  the  presence  of  a 
foreign  body  in  tlie  axilla ;  ail  of  them  signs  which 
would  induce  us  to  believe  that  dislocation  had  taken 
place.  Sir  Astley  Cooper  says  that  the  diagnostic 
signs  by  which  we  should  recognise  the  fracture  from 
the  dislocation  are  three  :  (1)  the  preternatural 
mobility  and  the  ease  with  which  the  bone  can  be 
replaced ;  (2)  the  immediate  recurrence  of  the  de- 
formity when  the  extension  is  removed  ;  and  (3)  the 
crepitus,  which  can  generally  be  detected  by  placing 
the  finger  on  the  coracoid  procesa  when  the  arm  is 
rotated.  And  this  is  true  in  the  great  majority  of 
casee  ;  but  it  may  so  happen  that  the  fracture  is  im- 
pacted, or  the  injury  may  have  been  overlooked  until 
a  certain  amount  of  union  has  taken  place,  and  these 
signs  would  then  be  absent  The  surgeon,  under  these 
circumstances,  would  have  to  trust  entirely  in  hia 
diagnosis  between  this  fracture  and  dislocation  to  the 
position  of  the  coracoid  process,  which  in  the  fracture 
would  be  carried  downwards  and  a  little  towards  the 
sternum,  and  would  stand  out  much  more  prominently 
than  natural  under  the  skin,  whereas  in  dislocation  i( 
would  retain  its  normal  position.    Even  tie  importanl 
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sign  which  wag  first  pointed  ont  by  I 
Calla'waj',  in  Lis  Jacksonian  Prize  ^ssay  for  1849,  as 
characteristic  of  dislocation  and  dislocation  onlj,  is 
not  true  with  regard  to  these  casea.  Mr.  Callaway 
states,  "  that  in  taking  the  vertical  circumference  v/l 
any  shoulder  in  ■which  dislocation  esists,  by  means  of 
a  tape  carried  over  the  acromion  and  under  the  axilla, 
an  increase  of  about  two  inches  over  the  sound  side  ia 
an  invariable  concomitant."  The  same  condition 
would,  however,  be  found  to  exist  in  fracture  of  the 
neck  of  the  scapula. 

The  other  fracture  (fracture  of  the  anatouiicai 
neck  of  the  humems)  is  not  so  difficult  to  diagnose 
from  dislocation.  The  head  of  the  bone  can  be  felt  in 
the  glenoid  cavity,  and  is  not  in  the  direction  of  tha 
asis  of  the  limb.  There  is  a  hollow  under  the 
acromion,  but  it  is  not  immediately  under  that  bone, 
BO  that  the  process  does  not  stand  out  so  prominently 
as  in  dislocation,  aud,  if  the  fi'acture  is  cot  impacted, 
crepitus  is  easily  elicited. 

Partial  dlsiocadon. — The  question  as  to  the 
possibility  of  the  occurrence  of  partial  dislocation  is 
still  involved  in  a  certain  amount  of  obscurity,  and  by 
some  is  regarded  as  being  still  unsettled.  There  can 
be  no  doubt  that  the  cases  originally  described  by  Sir 
Astley  Cooper  as  partial  dislocations  were  indeed  com- 
plete, and  many  surgeons  have  believed  that  they 
never  occur,  or  that,  at  all  events,  their  esdetence  has 
never  been  satisfactorily  proved,  either  in  the  living 
or  dead  subject  (R.  Adams,  Flower,  Hulke).  Others 
have  believed  that  the  term  "  partial  "  dislocation  of 
the  humerus  should  be  restricted  to  cases  where  the 
long  tendon  of  the  biceps  has  been  displaced  from  its 
groove,  or  ruptured,  and  the  head  of  the  humerua 
drawn  forwards  and  upwards  under  the  coracoid 
process,  but  not  out  of  the  glenoid  cavity  (Callaway). 
Such  was  believed  to  be  the  lesion  in  a  case  describe 
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by  Soden,  of  Bath,  in  1841,*  but  tbere  seems  good 
ground  for  believing  that  this  was  a  case  of  chronic 
osteo-arthritis,  supej-vening  on  injuty.t  There  are, 
however,  two  coses  on  record  in  which  there  can  bo 
no  reason  to  doubt  that  a  partial  dislocation  Iiad  taken 
place.  In  one  of  these  cases,  that  recorded  by  Mr, 
South,!  there  were  not  only  the  Hymptoms  during  life 
which  pointed  to  a  purtial  luxation  j  but  there  waa 
also  the  fact  that  after  deiith,  which  occurred  two  daya 
after  the  accident  from  other  injuries,  there  was  found 
to  be  a  rent  in  the  capsular  ligament  such  as  would 
permit  of  a  partial  displacement  of  the  head  of  the 

In  the  other  case,  recorded  by  Mr.  Le  Groa 
Clark,$  though  there  was  no  post-mortem  examina- 
tion, the  facto  observed  during  life  appear  to  show 
conclusively  that  a  partial  displaoement  backwards 
had  taken  place.  Two  cases  have  also  been  I'eported 
by  Dr.  S.  Smith,  of  New  York,  which  appear  in  many 
jiiirticulars  to  resemble  Mr.  Le  Gros  Clark'8.|| 

Treatment.^— In  recent  cases,  dislocations  of  the 
humerus  are  usually  reduced  without  difficulty,  some- 
times even  the  bone  will  be  felt  and  heard  to  shp  into 
its  place  during  the  necessary  manipulations  made  in 
the  examination  of  the  case ;  sometimes,  also,  it  is 
reduced  by  a  bystander  or  even  by  the  patient  himself 
It  is  only  in  cases  where  the  bone  has  been  allowed 
to  remain  unreduced  for  some  time,  it  may  be  for  a  day 
or  two,  that  difficulties  arise  ;  but  even  these  difficul- 
ties, with  the  assistance  of  aniesthetics,  are  usually 
speedily  overcome,  and  it  is  only  in  old-standing  dido- 
cations,  where    the   pai'ts    have    become    rigid    and 

"  Mai-Chir.  Trana.,  vol.  ixiv.,p.  212, 

paper  by  Mr.  Edmund  OweB;  Med.-Ckir. 


Tol.  Iviii.,  p. 
±  Med.- 


-Gtir.  Trans.,  vol.  Kiii,,  p,  100. 

Bt.  TlioB.  Hoep.  KeportB,  new  eeries,  vol  v.,  p.  146. 
Hew  York  "Arcbives  of  ClinicaJ  Surgorj,"  vol.  i.,  p 
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adapted  to  tlieir  new  position,  that  recourse  to  anj 
neclianical  appliance  is  neceGSUiy. 

The  use  of  amestbeticB  has  completely  Etltered  the 
treatment  of  dislocations  and  though  in  those  of  the 
shoulder  joint,  in  a  patient  of  moderate  muscularity,  its 
employment  ma,y  not  be  absolutely  necestiary,  never- 
theless, if  tlie  patient  is  very  timid,  especially  if  a 
fomale,  or  if  much,  pain  is  complained  of  on  any 
attem{>t  at  moving  the  limb,  or  if  the  jiatient  is  a  very 
muscular  person,  it  should  be  at  once  resorted  to,  and 
this  more  especially  if  an  unsuccessful  attempt  at 
reduction  has  already  been  made. 

When  the  dislocation  has  existed  for  some  time,  it 
ia  useless  to  attempt  reduction  witliout  bringing  the 
patient  thoroughly  under  an  aniesthetic  agent,  in 
order  not  only  that  adhesions  may  be  freely  broken 
down,  a  proceeding  which,  without  an  anieathetio, 
would  be  exceedingly  painful,  but  also  in  order  that 
there  may  be  complete  muscular  relaxation,  a  con- 
dition which  will  render  the  chances  of  success  much 

There  are  three  different  modes  of  effecting 
reduction  of  dislocations  of  the  shoulder  joint,  (I)  by 
manipulation,  (2)  by  extension,  (3j  by  mechanical 
apjdiances. 

Br  manipulation, — The  maiuxnvres  necessary 
for  reducing  a  dislocation  by  manipulation  may  be 
conducted  either  with  or  without  an  aneesthetic.  If 
the  latter,  an  endeavour  must  be  made  to  disengage 
the  patient's  attention  so  as  to  render  the  muscles  las, 
for  should  he  anticipate  any  serious  proceeding,  he 
will  involuntarily  render  his  muscles  tense,  and  thus 
defeat  the  object  in  view.  There  are  several  plans 
by  which  the  i-ed action  may  be  accomplished  by 
manipulation,  of  which,  undoubtedly,  the  simplest  is 
the  one  advocated  by  Kocher.* 

'  Trans.  Internet.  Med.  Cong.,  vol.  iL,  p.  416. 
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Tlie  patient  ia  seated  in  a  chair,  and  the  surgeon, 
standing  in  front  of  him,  gently  presses  the  elbow  to 
the  side,  the  fore-arm  having  been  first  flexed  on  the 
arm.  The  humerus  ia  now  quietly  rotated  outwards 
until  the  fore-arm  is  at  a  right  angle  with  the  body, 
This  ia  generally  all  that  is  necessary,  and  the  head  of 
the  bone  will  be  found  to  resume  its  normal  position 
with  an  audible  click.  Should  this,  however,  not 
occur,  the  elbow  ia  now  to  be  raised  from  the  body  and 
rotated  inwards  till  the  hand  reaches  the  opposite 
shoulder.  The  plan  is  recommend  by  Kocher  in  cases 
of  the  most  common  form  of  subcoracoid  dislocation, 
but  has  also  proved  efficacious  in  the  subglenoid 
variety.* 

Another  plan  of  applying  manipulation  in  dislooa- 
tiona  of  the  shoulder,  which  very  frequently  succeeds, 
is  as  follows  :  The  patient  is  seated  in  a  chair,  ajid 
the  surgeon,  standing  behind  him  when  the  disloca- 
tion is  on  the  right  side,  and  in  front  when  on  the 
opposite  side  of  the  body,  grasps  the  shoulder  with  bis 
left  hand,  ao  as  to  steady  the  scapula.  The  fore-arm 
having  been  flexed  so  as  to  relax  the  biceps,  the  arm 
is  grasped  above  the  elbow  with  the  right  hand  and 
raised  to  a  little  above  the  horizontal  line.  Steady 
and  continuous  traction  13  now  made  in  a  direction 
outwards,  with  a  slight  rotatory  movement  of  the 
humerus;  the  fingers  of  the  left  hand,  which  grasps 
the  shoulder,  being  occupied  at  the  sanie  time  in  presa- 
iug  the  head  of  the  bone  back  into  its  normal  position, 

A  third  plan  of  applying  manipulation  is  that 
usually  known  as  "Smith's  method. "+  This  consists  in 
the  surgeon  standing  in  front  of  the  patient  and  grasp- 
ing the  joint  with  the  riglit  hand  for  the  right  shouldeir,  * 
and  with  the  left  for  the  opposite  shoulder,  no  that  tJ  "" 
tliumb  rests  on  the  displaced  head  of  the  bone  and  t' 

•  See  a  caso  ;  Lancet.  April  Hth,  1883 
t  H.  H.  Smith,  of  Fhiladelp)u&. 


r 


Chip,  110  REDUCTIOIt  BY  EXTENSION,  377 

fingers  grasp  the  slioulder  girdle.  The  elbow  being 
flexed,  the  arm  is  seized  with  the  disengaged  hand  and 
raised  from  the  side,  rotated  outwards  ajid  extended. 
As  soon  as  estension  has  been  carried  as  far  as  possible 
the  arm  ia  bi-ought  suddenly  down  to  the  side  of  the 
chest,  the  elbow  being  made  to  describe  a  semicircle  in 
the  direction  of  the  sternum,  and  rotated  inwards,  tha 
thumb  of  the  hand  which  grasps  the  shoulder  assisting 
in  guiding  the  head  of  the  bone  into  the  socket  Thia 
proceeding  is  only  applicable  to  the  eubcoracoid  or 
subglenoid  dislocation  ;  should  the  displacement  of  the 
head  of  the  bone  be  backwards,  the  proceeding  must  be 
reversed.  The  surgeon,  standing  behind  the  patient, 
and  grasping  the  shoulder,  raises  the  arm,  makes 
extension,  and  draws  the  elbow  backwards  towards  the 
spine  instead  of  forwards  towards  the  sternum. 

^gain,  a  fourth  method  of  manipulation  consists 
in  raising  the  elbow  and  making  it  describe  a  half- 
cii'cle  over  the  head  and  face, 

2.  Reduction  by  extension.  —  There  are 
many  plans  by  which  dislocations  of  the  shoulder  joint 
may  be  reduced  by  extension,  and  though  these  plana 
may  at  first  sight  appear  to  be  diametrically  opjiosed 
to  each  other,  they  are  all,  more  or  less,  as  was  first 
particularly  pointed  out  by  Skey,  based  on.  the  same 
principle,  namely,  that  the  extension  is  made  in  a 
direction  more  or  less  perpendicular  to  the  plane  of  the 
glenoid  cavity.  And  it  ia  evident  that  extension  in 
this  direction  is  necessary,  to  obviate  mechanical 
obstruction  and  relax  the  tension  of  surrounding 
muscles ;  and  accordingly  we  find  that,  on  account 
of  the  mobility  of  the  scapula,  whether  we  make  our 
extension  downwards  or  upwards,  or  horizontally 
outwards,  the  direction  of  the  axis  of  the  bone  is  in 
a  line  perpendicular  to  the  surface  of  the  glenoid  foss^, 

The  easiest  and  the  most  common  plan  is  to  place 
the  patient  upon  his  back  on  a  low  couch  or  bed,  or  even 
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on  the  grounJ.  The  surgeon,  seated  by  the  aSected 
side  and  fucLng  hia  patient,  places  his  foot  (of  course^ 
nnbooted)  well  up  in  the  axilla,  so  tiiat  the  heel  presses 
a;^aiiist  the  axillary  border  of  the  scapula.  He  tlien 
grasjie  the  limb  by  t!ie  wrist  and  di-iiws  it  steadily 


downwards  (Fig.  61).  The  extension  must  be  oontiiir 
uoua  and  steady,  not  jerking,  and  after  it  lias  been  main- 
tained for  some  time,  should  the  head  of  the  bone  not 
return  to  its  natural  position,  as  moat  probably  it  will 
do,  he  brings  the  arm  across  the  front  of  the  chest  of 
the  patient.  The  foot,  then  acting  as  a  fulcrum,  forces 
the  heatl  of  the  bone  upwards  and  outwards  and  my 
effects  the  reduction. 

Another  plan,  recommended  by  Sir  Astley  Coopc 
and  others,  consists  in  employing  the  knee,  instead  c 
the  heel,  as  a  fulcrum.     The  patient  is  seated  in  a  lo^l 
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chair,  and  tlie  surgeon,  staccling  in  front  or  beliind 
him,  according  to  the  side  of  tlie  body  imjilicated, 
places  his  foot  on  the  edge  of  the  chair,  so  that  his 
knee  may  be  lodged  in  the  patient's  axilla.  He  then 
grasps  the  humerus  just  above  the  elbow  with  one 
hand,  and  the  shoulder  girdle  with  the  other,  and  pnlla 
the  humerus  downwaids  ovei"  the  knee.  This  ia  not 
nearly  so  good  a  plan  as  the  heel  in  the  axilla,  for  not 
only  ia  the  knee  too  large  a  body  to  act  as  a  fulcmm, 
but  also  the  surgeon  has  to  exert  his  force  in  making 
extension  at  a  considerable  disadvantage. 

Another  plan  recommended  by  Sir  Astley  Cooper 
is  by  horizontal  extension.  The  patient  is  seated  in  a 
chair,  or  placed  in  the  recumbent  position,  and  the 
scapula,  fixed  by  means  of  a  leather  collar,  through 
which  the  arm  is  passed ;  one  side  of  the  collar  presa- 
ing  on  the  acromion,  the  other  on  the  inferior  costa  of 
the  scapula.  The  collar  is  then  held  by  an  assistant  or 
attached  to  some  stationary  object  on  the  sound  aide 
of  the  patient.  A  jack-towel  is  now  fixed  by  means 
of  a  clove  hit«h  to  the  injured  ann  just  above  the 
elbow,  and  the  arm  being  raised  at  a  right  angle  to  the 
body,  extension  ia  made  by  one  or  moi'e  assistants, 
slowly  and  steadily,  in  a  direction  horizontaliy  away 
from  the  patient's  body.  After  extension  has  been 
made  for  some  minutes  the  surgeon  places  hia  knee  ia 
tiiB  axilla,  and  with  hia  handa  on  the  acromion  process 
pushes  it  downwards  until  reduction  is  effected. 

A  better  and  simpler  plan,  and  one  which  I  havs 
frequently  found  ellicacioua  when  other  means  have 
failed,  is  the  one  advocated  by  White,  of  Manchester. 
This  consists  in  laying  the  patient  flat  on  his  back, 
and,  having  fixed  the  scapula  by  means  of  a  jack- 
towel  passed  over  the  shoulder  girdle  and  held  by  an 
assistant  standing  at  the  foot  of  the  bed,  m^ing 
extension  vertically  upwavda  This  plan  often 
succeeds  where  other  means  fail,  but  has  seemed  to 
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me  to  be  open  to  tbia  objection,  that  it  apparentlj 
exiMMes  tbe  Bxillary  artery  to  greater  risk  of  injury' 
than  some  of  tbe  other  measures  usuKlly  in  Togue. 

Mr.  George  Lowe  has  proposed  and  adopted  a 
modification  of  White's  plan.  He  causes  the  patient 
to  sit  on  the  floor  with  his  back  to  a  couch.  The 
eurgeon,  standing  on  the  couch,  places  one  foot  on  the 
top  of  tbe  shoulder  girdle  and  pulls  the  arm  dii'ectly 
upwards.  Mr.  Iiowe  Bays  that  in  no  one  instance 
]ia3  this  plan  failed,  in  which  he  has  tried  it 
has  there  been  any  occasion  to  give  chloroform.* 

Mr.  Kelly  deacribes  another  method  which  he  haa; 
found  successful  where  others  have  failed.t  This 
consists  in  placing  tbe  patient  on  a  bard  couch, 
close  to  tbe  edge  as  possible.  The  surgeon,  standing 
by  its  side,  places  the  injured  arm  at  right  angli 
tbe  body,  and  with  bis  side  to  the  patient  presses 
hip  firmly  into  the  axilla.  The  fore-arm  and  huad 
of  the  patient  is  then  firmly  folded  around  his  pelvia, 
A  rotation  of  tbe  surgeon's  body,  so  aa  to  describe  ft 
quarter  of  a  circle,  is  then  made,  so  that  the  back  of 
the  operator  is  turned  to  the  patient,  and  by  this 
means  reduction  is  said  to  be  efiected.  -  I  have  only 
tried  t]iis  method  in  one  case,  and  then  it  entirely 
failed,  though  reduction  was  subsequently  easily  ao- 
complished  by  means  of  the  heel  in  tbe  axilla. 
Possibly,  however,  this  may  have  been  due  to  wantot 
skill  on  my  part.  It  certainly  a]ipears  to  posses^, 
the  advantages  over  some  other  methods,  that  it  cftni 
be  employed  without  assistance  and  without  any' 
great  expenditure  of  muscular  effort.  I 

Rcdnclion  by  pullers.— The  pulleys  are  very" 
Beidom  required  in  dislocations  of  the  shoulder  jointk 
III  my  own  practice  I  have  never  had  occasion  to  use 
them,  and  I  only  remember  seeing  them  employed  on 
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one  occnsioD,  in  an  old-stanijing  dislocation  of  the 
humerus,  luiii  in  that  case  without  ajiy  good  results. 
The  means  described  above  will  generally  be  found 
sufficient  in  reducing  the  dislocation,  even  in  very 
old-standing  cases,  if  measures  have  been  taken  to 
thoroughly  break  down  all  adhesions  which  may  have 
formed  before  the  attempt  at  reduction  is  made.  Or 
if  these  means  fail,  a  very  simple  contrivance,  to 
which  I  have  resorted  with  success  on  Beveral 
occasions,  gives  greatly  increased  power  to  the  surgeon 
and  generally  auoceeds  in  overcoming  the  displace- 
ment. This  consists  in  fastening  a  jack-towel  by 
means  of  a  clove  hitch  round  the  injured  arm  just 
above  the  elbow.  The  surgeon,  seated  by  the  patient, 
with  his  heel  in  the  axilla,  in  the  manner  described 
above,  places  the  loop  of  the  towel  over  hia  shoulder 
on  the  side  next  the  patient  and  under  the  opposite 
armpit.  By  bending  hia  body  backwards,  he  is 
enabled  to  bring  the  strong  muscles  of  the  back  into 
play  and  make  a  very  considerable  amount  of  exten- 
aion,  quite  sufficient,  under  ordinary  circumstances,  to 
reduce  any  dislocation  of  the  humerus,  if  all  muscular 
spasm  has  been  removed  by  placing  the  patient 
thoroughly  under  the  inSuence  of  an  aniesthetia 
Should,  however,  these  means  fail,  recourae  must  bo 
bad  to  the  pulleys.  AH  adhesions  having  first  been 
thoroughly  broken  down,  the  scapula  is  to  be  fixed 
by  a  leather  collar  which  encircles  the  shoulder, 
one  band  passing  under  the  axilla,  the  other  over 
the  top  of  the  shoulder.  This  is  fastened  to  a  staple 
in  the  wall  opposite  the  sound  side  of  the  patient. 
Or  the  scapula  may  be  fixed  by  the  means  employed 
<  by  Mr,  Skey,  which  does  not  possess  the  same  dis- 
advantage of  coQipressing  the  muscles  passing  from 
the  wall  of  the  chest  to  the  humerus  and  so  rendering 
them  tense.  This  consists  of  an  iron  knob,  which  is 
pressed  high  into  the  axilla,  and  to  the  ends  of  which 
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are  attached  two  strong  arms,  which  extend  laterally, 
one  in  front  and  the  other  l>eliiiiil  the  body,  and  to 
the  extreinitieB  of  theae  is  attached  a  cord  by  which 
it  is  connected  to  the  stiple  in  the  wall*  The  arm 
should  be  bandnged  and  the  pulleys  attached  to  a. 
leather  collar,  strapi)Bd  lound  the  arm  juat  above  the 


elbow  joint  (Fig.  62).  Extension  is  to  be  made  ii 
horiMmtal  dii-ection,  and  continued  until  the  head  of 
tlie  hone  is  felt  to  move,  when  the  sui^on  should 
endeavour  to  manipulate  or  push  the  bone  into  place. 
After  reduction  the  arm  should  be  bandngod  to  the 
*  Brynnt!  "  Diaense  unJ  Injuriemt  Joints,"  p.  227.  1 
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chest,  iirith  a  pad  in  the  axilla,  and  maintained  in 
this  position  for  a  week.  At  the  end  of  this  time  the 
bandage  is  to  be  removed,  and  the  surgeon,  with  great 
care  and  caution,  should  move  the  bone  in  every  dtreo- 
tion,  especially  raising  the  arm  from  the  side.  Tliis 
is  done  in  order  to  prevent  contraction  o£  the  capsular 
ligament,  which,  esx>ecially  at  its  lower  part,  is  liable 
to  become  thictened  and  stiffened  from  inflammatioa 
after  injury,  if  the  arm  is  kept  too  long  close  to  the 
side,  and  thus  the  movements  of  the  joint,  with 
inability  to  raise  the  elbow  to  a  right  angle  with  the 
body,  \s  the  result.  After  these  movements  have 
been  made  it  is  safer  to  bandage  the  arm  again  to  the 
side,  tliough  some  surgeons  are  content  to  place  it  ia 
a  sling.  The  proceeding  ia  to  be  repeated  daily  for 
about  three  weeks,  after  which  the  patient  may  be 
allowed  to  use  his  arm,  cautiously  at  fii'st ;  and  for 
some  considerable  time  lie  should  be  careful  to  avoid 
any  violent  or  excessive  exertion,  since  i-enewed  dis- 
location is  very  liable  to  occur,  and  each  time  a  joint 
ia  dislocated  it  becomes  less  secura. 

It  must  be  borne  in  mind  that  accidents  occa- 
sionally occur  in  the  attempt  to  reduce  old-standing 
dislocations  of  the  humerus,  either  from  the  employ- 
ment of  undue  force  or  from  pathological  changes  in 
the  part ;  and  it  behoves  the  surgeon  to  exorcise  great 
caution  in  the  conduct  of  these  cases,  and  not  to 
employ  a  greiitBr  force  than  is  absolutely  necpsaary; 
and  at  the  same  time  to  conduct  all  his  manipulationa 
with  the  greatest  care,  since  it  would  appear  from  the 
record  of  cases  that  some,  at  all  events,  of  the 
accidents  which  have  occurred  have  been  attributable 
to  want  of  pro^Kr  attention  on  the  part  of  the 
surgeon. 

Of  these  accidents,  perhaps  the  most  common  ia 
rupture  of  the  axillary  artery,  of  wliich,  according 
to  Mr,  Erichsen,  there  are  at  least  twelve  ■ 
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records  of  surgery.  No  doubt  in  some  of  these,  as  S{ri^ 
Callender    has    shown,    the   laceration   was  due    tty' 

esaive  violence  employed  by  unskilful  persons. 
KevertheleBS,  the  accident  may  occur  in  the  hands  of 
the  .most  skilful  surgeon,  as  in  an  instance  recorded 
by  Mr.  Callender  himself  as  Laving  taken  place  in  his 

1  practice.'  In  theae  cases  the  accident  is 
generally  attributable  to  the  fact  that  the  artery  has 
become  adherent  to  the  humerus,  and  is  lacerated  by 
the  breaking  down  of  the  adhesions,  which  tear  it 
away  from  the  bone.  For  in  Mr.  Callender'a  case  the 
dislocation  was  of  six  weeks'  standing  and  waa 
reduced  with  the  exercise  of  very  little  force  by 
manipulation.!  The  axillary  artery  may,  on  the  other 
hand,  be  ruptured  by  the  employment  of  too  grea.t 
force  or  from  the  pressure  of  the  surgeon's  heel.  Such 
a  result  occurred  in  an  unfortunate  case  recorded  by 
Hamilton,  where  a  surgeon  attempted  to  rednoe  a 
dislocation  by  introducing  his  foot  into  the  ajdlla 
without  having  previously  removed  his  boot. 

Eupture  of  the  axillary  artery  is,  of  course,  mora 
likely  to  occur  in  the  aged  in  an  attempt  to  reduce  & 
dislocation,  after  the  vessels  have  become  atheromatoua 
and  brittle.  J 

The  axillary  vein  has  abo  been  known  to  be 
ruptured,  though  not  so  commonly  as  the  artery,  ia 
attempts  to  reduce  old  dislocations  of  the  shoulder. 
The  nerves  of  the  brachial  plexus  have  also  been  said 
to  be  injured,  producing  paralysis. 

Another  serious  accident  which  sometimes  occurs 
in  attempting  the  reduction  of  an  old  dislocation,  ia 
fracture  of  the  humerus,  and  this  would  appear  to 
arise  in  the  majority  of  cases  from  force  injudiciously 

•S«  alsoesaes  ia  British.  Medical  Janrjial,  April  20,  187^  aal  I 
May  IS,  lbY2.  " 

+  St.  Earth olomew'e  Hospital  BeportB,  vol.  ii.,  p.  67. 
I  American  JouttuU  of  Medical  5ci«i«,  October,  1871 
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(tpplied  as  regards  its  direction.  The  neck  of  tho 
bone  juat  below  the  tuberosities  ia  the  part  which 
gives  way,  and  it  generally  does  so  in  carrying  the 
arm  across  the  chest  in  endeavours  to  tilb  the  bone 
into  its  place.  The  head  being  fixed,  the  bone  is 
compressed  between  two  opposing  forces  and  an 
indirect  fracture  is  produced.  The  ribs  are  also  Raid 
to  have  been  fi-actured  by  injudicious  pressure  against 
the  wall  of  the  chest. 

Lastly,  laceration  of  the  skin,  subcutaneous  tissue, 
and  muscles  may  result  from  excessive  furce  employed 
in  the  reduction  of  a  dislocation.  The  anterior  fold  of 
the  axilla,  from  the  pressure  of  the  foot,  has  in  thia 
way  been  completely  torn  across. 

In  cases  in  which  the  dislocation  has  been  left 
unreduced  for  a  considerable  period,  it  often  becomes  a 
question  whether  any  attempt  at  reduction  should  be 
made.  This  in  a  great  measure  must  be  decided 
by  the  amount  of  inconvenience  'complained  of  by 
the  patient  It  must  be  remembered  that  this  ia 
a  ball-and-socket  joint,  and  that  there  is  more  prob- 
ability of  obtaining  a  free  range  of  movement  even 
though  the  bone  ia  not  replaced  in  its  normal  situa- 
tion, than  would  be  the  cose  in  a  ginglymoid  joint. 
(Seepage  329.) 

The  amount  of  pain  which  the  patient  snffora  upon 
any  attempt  being  made  to  move  the  limb  must  be  the 
gi'eat  criterion  in  these  caaea.  If  any  considerable 
amount  of  pain  is  corai>lained  of  by  the  patient  upon 
attempting  to  move  the  limb,  it  ia  desirable  to  make 
tho  attempt  at  reduction,  even  though  a  veiy  much 
longer  period  than  the  three  months,  which  was 
originally  laid  down  by  Sir  Astley  Cooper  oa  the  limit 
of  time  during  which  reduction  should  be  attempted, 
has  been  allowed  to  elapse.  For  it  is  certain  that  if 
movement  of  the  limb  is  attended  with  pain  the  patient 
will  abstain  as  much  as  possible  Irom  uxing  his  arm, 
z— 17 
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and  hence  tha  head  of  the  hone  will  become  more  and  ^^^H 
more  £xed  in  its  new  potiitiou,   and  the  fiinctioos  o{  ^^^H 
the  limb  will  be  to  a  very  considerable  extent  impaired.     ^^^1 
If,  on  the  other  hand,  the  movement  of  the  bone  causes 
little  or  no  |)ain,  it  becomes  a  very  doubtful  question 

whether  any  attempt  at  reduction  should  be  made  after    I 

tlie  bone  has  l)een  left  unreduced  for  a  luuger  period  ^^^H 
than  three  or  four  months ;  whether,  in  the  words  of  ^^^H 
Sir  Astley  Cooper,  "  the  injury  which  is  done  iu  ^^^H 
extension  ia  not  greater  than  the  advantage  obtained  _^^^H 
in  reduction."  Por  it  must  be  remembered  that  we-^^^^| 
expose  our  patient  to  the  ri»ik  of  all  the  injuries  which '  ^^^H 
have  been  enumerated  above  for  the  sake  of  a  veryr  ^^^H 
problematical  advantage.  For  the  changes  which  take  ^^^^ 
place  in  the  old  cavity,  from  which  the  head  of  the  bone  ' 

has  been  removed,  are  such,  that  it  beaome«  adoubtful 
question  whether  a  greater  amount  of  movement  will 
be  enjoyed  by  the  patient  after  the  restoration  of  tlio 
bono  to  its  natural  situation  than  can  be  obtained  by 
the  steady  and  Bystematic  endeavour  to  form  a  folao 
joint  with  the  head  of  the  bone  allowed  to  remain  \n 
its  displaced  position, 

Compooad  dislocation  of  the  shoulder  i» 
fortunately  a  rare,  though,  at  the  same  time,  a  very 
grave  injury.  When  it  occurs  the  plan  of  treatment 
must  depend  upon  theamount  of  injury  done  to  the  soft 
parts.  When  this  ia  alight,  tbe  wound  being  limited 
in  extent  and  without  much  contusion  and  laceratioq. 
of  Hiiri-ounding  tissues,  there  can  be  no  doubt  ttiat  the. 
head  of  the  bone  should  be  at  once  restored  to  its 
natural  position,  the  parts  cleansed  and  thoroughly 
ayringed  with  carbolic  acid  lotion  or  some  other 
disinfectant,  and  efficient  drainage  provided  for.  Tlndor 
these  circumstances  a  fairly  satisf^ictorily  result  may 
be  anticipated.  When,  however,  the  srft  parts  are 
much  lacerated,  and  especially  if  the  exposed  bone  ia 
injured,  the  safer  plan  would  appear  to  be  to  saw  off  the 
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head  of  tlie  bone  and  convert  the  case  into  one  of 
primary  esciaion  after  injury,  iinlesa  indeed  the  injury 
ia  so  great  as  to  nereaaitate  amputation. 

Dislocation  of  the  Elbow  Joint, 

The  elbow  joint,  in.  epite  of  its  anatomical  configu- 
ration and  the  secure  manner  in.  which  the  bonea 
entering  into  its  composition  are  articulated  t<^etber, 
is  not  unfrequently  cfialocated,  on  account  of  the  con- 
siderable degree  of  violence  to  which  it  ia  expoaed. 

It  is  in  early  life  that  dislocation  of  the  elbow 
joint  most  conjmonly  occurs,  for  it  would  appear  that 
at  least  one  half  of  the  caaes  of  dialooation  of  Uiis  ar- 
ticulation occur  before  the  age  of  fifteen.  And  it  ia  a 
curious  fact  that  displacement  of  this  joint  should  so 
fi-equently  lake  piace  in  young  childrm,  whereas  dia 
locations  of  other  joints  are  of  very  uncommon 
occurrence,  the  Itonea  more  frequently  giving  way  and 
fracturing  under  the  application  of  any  severa 
violence. 

Injuries  of  the  elbow  joint  present  more  than  usual 
interest  on  account  of  the  difficulty  which  is  often  ex- 
perienrad  in  making  out  the  exact  nature  of  the  lesion 
which  has  taken  place.  It  is  tlierefore  necessary  that 
these  injurtaii  should  be  somewhat  carefully  studied. 

The  directions  in  which  the  bones  of  the  fore-arm 
may  be  displaced  from  the  humerus  are  several,  and 
include  those  in  wliich  both  bones  are  displaced,  and 
those  in  which  the  position  of  only  one  of  the  two 
bones  is  altered,  the  other  remjiining  in  its  normal 
situation.  Dislocation  of  hoth  bones  may  take  place 
either  backwards,  forwards,  inwards,  or  outwards, 
and  each  of  these  luxations  may  be  complete  or  in- 
complete. Or  a  combination  of  two  of  these 
dislocations  may  take  place,  and  the  bones  of  the 
foie  arm  displaced  liackwards  and  outwards,  or  back- 
wuids  and   luwaid'^      A   still   rai-er   conibination   liaH 
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been  reported,  where  one  bone,  the  ulna,  waa  diapl 
backwards,  and  the  otiier,  Uie  radius,  forw&rdaL 
When  one  bone  onlj  is  dislocated  it  may  be  the  nlna 
or  the  radius,  tlie  fornier  bein^  only  dislocated  in 
one  direction,  namely,  backwards.  The  radius,  on 
the  other  hand,  may  be  disp]a4!e<l  either  backwards, 
forwards,  or  outwards,  without  any  alteration  in  the 
position  of  the  idna.  0£  all  these  dislocations  the 
one  ill  which  both  bones  are  displaced  backwards  is  by 
far  the  most  common  ;  some  of  the  other  forma  being 
rare  inatiinces  of  injury  ;  of  wliich,  perhaps  only  one, 
or  two  cases  have  been  recorded. 

Dislocation  of  both  ol  tlie  bones  of tbe : 
arm  bacbwarili«. — This  luxation  is  most  fi^quentlj 
caused  by  falls  on  the  palm  of  the  band,  the  for«-) 
being,  at  the  moment  of  the  fall,  extended  and  oan 
forwards.  Hence  it  frequently  occurs  in  persona  whdt/ 
when  running,  stumble,  and  falling  forwards  put  out 
their  hands  to  save  themselves.  The  enact  modus 
operandi  by  which  the  dislocation  is  produced  is  still 
the  subject  of  doubt,  but  it  would  appear  probable  that 
when  force  is  applied  in  this  way  a  great  strain  is 
thrown  on  the  anterior  ligament  of  the  elbow  joint. 
In  consequence  of  the  point  of  the  oleci-anon  pressing 
against  the  humerus  and  acting  as  the  fulcrum  of  a 
lever  of  the  second  order,  the  ligament  gives  way,  and 
the  force  being  applied  in  an  upward  direction  drives 
the  bones  of  the  fore-arm  backwards  and  upwards 
behind  the  humerns, 

Maigaigne,  however,  takes  a  difiorent 
case,  and  maintains  that  this,  and  indeed  nearly 
form  of  luxation  of  the  elbow  joint,  is  produced 
twist  inwards  to  the  ulna,  while  the  foii 
flexed.   This,  he  states,  would  drive  the  coronoid  process 
inwards,  downwards,  and  haolcwards,  cause  rupture  of 
the  internal  lateral  ligament  and  displacement  back- 
wards.    Blows  or  falls,  therefore,  on  the  innr,T  border 


1 
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of  the   fore-arm  would,  in   liis  opinion,  be  the  most  | 

probable  cause  of  this  injury  ;  and  he  statea,  that  thie 

view  is  borne  out  hy  the  careful  interrogation  of  [»- 

tients  who  have  met  with  this  accident. 

The  dislocation  may  he  complete  or  incomplete. 

In  the  complete  dislocation  the  coronoid  procen  . 

of  the  ulna  is  lodged 

in  the  oleci'anon  foasa 

of  the  humerus,  but  in 

the    inoom](lete    form 


this 
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carried  fairly  into  the 
foasa,  but  rests  on  the 
trochlear  surface  of 
the  bone.  Some  sur- 
geons believe  that  in 
the  complete  form  the 
coronoid  process  is  not 
actually  lodged  in  the 
olecranon  fossa, 
merely  opposite  to  it ; 
for  they  state  that 
the  head  of  the  radius 
im])ingii)g  against  the 
outer  condyle  would 
prevent  the  process  burying  itself  in  the  fossa ;  but 
that  such  a  condition  can  exist  is  evidenced  by  a  pre- 
pamtion  in  St.  George's  Hospital  museum,  where  the 
coronoid  process  is  seen  to  be  lodged  in  the  foasa,  and 
to  be  almost  immovably  fixed  there  (Fig,  63). 

With  regard  to  fracture  of  the  coronoid  proceas,    I 
considerable  difference  of  opinion  exists  at  the  present 
day  from  what  was  held  some  qiiai-ter  of  a  century  ago. 
Then  it  was  taught  that  dislocation  backwards  could 
Hoarcely  take  plac^  without  fracture  of  the  coronoid    ! 
process.     Now,  on  the  other  hand,  it  is  believed  t 
fmcture  of  this  process  rarely  or  never  occurs.     ' 


(Pmrn  a  L>reMmif nil  In 
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truth  probably  liee  between  tliese  two  extrames. 
BeeiiiB  a  reason&blu  conjecture,  that  in  those  by 
meana  uncommon  cases  where,  after  reduction,  there 
ia  a  liabihty  to  retum  of  the  displacement,  that  the 
cause  of  this  tiahility  is  a  fracture  of  the  coronoid  pro- 
cess, the  extremity  only  having  been  broken  ofl'.  And 
ati  this  injury 


_  _____         _  broken  even 

G^WraBi!^il'«Miu?  "■=  """"^  "^  *'■  in  the  adult, 
ill  dislocation 
of  the  bones  of  the  fore-arm  backwards,  is  shown  by 
a  preparation  iu  the  museum  of  St.  George's  Hospital 
(Fig.  64),  but  there  can  be  liltle  reason  to  doubt  that 
in  the    majority  of  cases  this  complication  does  not  J 

Sl'mptoms.  — Tlie   patiimt   experiences   at        ._ 
moment  of  the  accident  an  acute  pain  in  the  arm,  and    . 
is  himself  conscious  that  something  has  given  way. 
Upon  examination,  there  is  manifest  deformity  about 
the  limb.     The  fore-arm  is  usually  slightly  flexed  and 
Bupinated,*  aiid  there  is  undoubted  shorten ing,  whi(^  j 

*  ThiB  atutement  differs  from  Hamilton,  who  states  tlint  he  li% 


and 
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is  at  once  apparent.     The  olecranon  process  is  noticed 
to   project  prominently  far  behind  the  elbow  joint,   I 
and  the  triceps  stands  out  in  relief,  and  can  be  gi'asped  1 
by  the  fingers,  being  felt  to  be  aeparated  from  tha  j 
bone.     In  front  of  the  elbow  joint  a  firm,  rounded  I 
tumour  can  be  felt,  which  can   generally   be   distin* 
guiahed   as   the  lower  end  of  the   humerus,    by  i 
peculiar   sha]ie  (Fig.  65).     Finally,  the  head  of  the  \ 
ludius  can  be  felt  as  a  prominent  rounded  swelUng  J 


behind  the  external  condyle,  which  moves  npon 
any  attempt  being  made  to  supinate  and  pronate 
the  fore-arm.  Upon  measurement,  we  find  that  there 
is  shortening,  as  compared  witb  the  other  linib, 
between  the  condyles  of  the  humeins  and  the  styloid 
procesBes  of  the  radius  and  the  ulna,  and  that  the 
relative  position  between  the  condylee  and  the 
olecranon  process  is  altered ;  these  latter  character- 
istics serving  to  difl'erentiate  between  this  injury  and 

tly  in  B  position  of 
ilton  on  "Fmoturei  and 
'ever,  iIom  not  agroo  with 
^Ttainly  not  the  poBiti<" 
a  plwed. 


fonnd  tha  forearm  Rnd  hand   "alnioiit  com 
moderate  bat  poBitivB  pronalian  "   [Ha 
Dirtoodtiona,"  p.  o90,  4th  eci.).     This,  hi 
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transvei-se  fracture  of  the  lower  end  of  tbe  hiunerue 
with  which  it.  is  liable  to  be  oonfoumled.  (See  page  186.] 

If  a  dislocation  backwards  at  the  elbow  : 
looked,  iu  tbe  fii-sl  instuuoe,  and  allowed  to  remain 
unreduced  for  two  or  tLree  weeks,  there  are  great 
probabilities  that  reduction,  will  never  be  accorapliBbed, 
In  fact,  it  rarely  happens  that  a  dislocation  of  this 
joint  ia  reduced  aft«r  a  peiiod  of  five  or  six  weeks. 
Isolated  caaes  are  recorded  wliere  the  attempt  has  suc- 
ceeded even  after  the  lapse  of  fourteen 
weeks  ;  but,  as  a  rule,  it  does  not  succeed,  and  veqr 
often  mischief  has  been  done  in  the  efibrts  to  effedt.^ 
reduction. 

If  the  dislocation  is  allowed  to  remain  unredm 
very  aeriouB  impaii-ment  of  motion  is  the  result  Th«. 
power  of  flexion  ia  entirely  lost,  that  of  extensinL' 
remains  to  a  certain  esteot.  The  capability  (rf ' 
siijiinating  and  pronating  tbe  arm  ia  also  very  seriously 
impaii-ed. 

Dislocation  or  botli  bones  of  the  fore-arm 
forwards.— Tills  ia  un  exceedingly  rare  form  of  dis- 
location, and  it  would  seem  almost  impossible  that 
could  ever  occur  without  fracture  of  the  olecranon.    JL 
sufficient  number  of  casea  have,  however,  been  pli 
on  record  to  establish  ita  existence  as  a  definite  for 
of  injury.     Malgaigne  has  collected  six  well  authi 
ticated  casea  of  this  injury,  and  aimilar  ca! 
recorded  by  Dr.  Forbes,*  Mr.  Canton,!  *nd  others. 

The  dislocation  can  only  take  place  when  the  f( 
arm  is  in  a  condition  of  extreme  flexion ;  at  this  time 
the  bones  entering  into  the  formation  of  the  joint 
in  such  a  position  that    a  blow  on  the  end  of 
olecranon  foi'cea  the  bonea  of  the  fore-arm  forwordR- 
aud    produces   this    variety    of    displace 
cordingly,  we  find  that  the  accident  usually  octouiS 
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from  falling  l>a<!kwards  on  the  point  of  tlie  elbow 
when  the  fore-arm  is  flexed  to  the  utmost. 

The  dislocation  may  be  complete  or  incomplete. 
"When  complete,  the  olecranon  is  quite  in  front  of  the 
condyles,  the  bane  being  drawn  high  up  above  their 
level,  so  that  the  summit  of  the  olecranon 
against  the  anterior  surface  of  tlie  lower  end  of  the 
humerua  (Fig.  6G). 

When  incomplete,  the  tip  of  the  olecranon  process 
rests  against  the  articu- 
lar end  of  the  humerua. 
Sometimes  in  these  cases 
there  is  lateral  disptace- 
ment  as  well,  the  bones 
of  the  fore-arm  being 
displaced  outwards  or 
inwards,  as  we)l  as 
forwards.  A  peculiar 
case  is  recorded  by  Mr. 
"Dale,*  where  tJie  radius 
was  dislocated  forwards 
and  outwai'ds,  the  idna 
simply    forwards.       In 

have beenruptui-eof  the  [*('ier'^ani.i"""'^  ""Ertur  Buri.ce. 
orbicular  ligament,  for 

in  attempting  reduction  the  radina  slipped  in  first,  the 
nlna  afterwards,  "  both  with  a  snap."  Tlie  head  of  the 
radius  could  be  felt  prominently  outside  and  below 
the  outer  condyle,  and  the  olecranon  resting  against 
the  trochlear  surface  of  the  humerus. 

Symptoms. — In  these  cases  the  signs  are  much 
more  pronounced  and  marked  in  the  complete  than  in 
tlie  partial  displacement,  but  do  not  othei-wise  difler. 
The  fore-arm  is  usually  bent  on  tlio  arm,  and  a  cei-tain 
degree  of  movement  is  possible  ;  it  is  considerably 
■  Lamxt,  roL  ii.,  p,  5117  ;  1672. 


Fig.  68,— Dlslomtlon  ol  tha  Boaeg  of 
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lengthened  ;  the  actual  amount  of  alteration  in  leng 
generally  proving  to  be,  on  meftsnrement,  about  i 
inch.  The  prominence  of  the  olecranon  process  i 
entirely  lost,  and  the  condyles  of  the  humerus  can  b 
felt  at  the  hack  of  the  joint,  behind  and  below  the 
olecranon,  with  the  tendon  of  the  ti-iceps  very 
and  tightly  stretched  over  them.  The  sigmoid  c 
of  the  ulna  and  the  head  of  the  radius  can  usually  be 
felt  on  the  front  of  the  joint. 

E.ateral  dlslocalion  or  tMHh  iMnes  of  Mie 
ftor^arm. — The  lateral  dislocations  of  the  bones  of 
the  fore-ni-Ri  ai'e  almost  always  incomplete.  In  fact,  it 
Seems  iltlHcult  to  understand  how,  on  ac<K)ant  of  the 
great  transverse  extent  of  the  articular  surfaces,  oom- 
pkte  displacement  can  take  place.  Anthors  have, 
Lowever,  recorded  cases  in  which  they  have  believed  ' 
that  complete  dislocation  outwards  has  taken  plac«j 
though,  ns  &r  as  I  am  aware,  no  ease  of  complete  dis- 
location inwards  has  been  recorded.  The  incomplete 
dislocation  mtist  therefore  be  regarded  aa  the  typical 
form  of  injury.  Of  these,  the  partial  displacement 
outwards  is  mnch  more  common  than  the  one  inwards, 

account  of  the  shape  of  the  ai-tioular  snrfAce. 

When  the  displacement  of  the  bones  is  ODtHnrds 
3  sigmoid   cavity   of    the    ulna  rests   against  the   I 
capitellum  or  radial  head  of  the  humerus,  and  the  I 
radius  projects  beyond  the  external  condyle.     In  thes 
cases  the  fore-arm  is  flexed  and  protiated,  and  there  i 
very  little  capability  of  movement,  any  attempt  to  flex   I 
or  extend  the  limb  being  attended  with  great  pain. 
There  is  a  markedly  increased  width  of  the  limb  at  the    i 
level  of  the  joint,  and  a  prominent  projection  on  the    I 
enter  side ;  which,  by  its  cup-shajied  upper  surface,  ia  | 
easily  recognised  as  the  head  of  the  rtLdius.     Above 
this  projection   is   an   angular  depression.      On  the 
r  side  of  the  joint  is  another  projection,  sttnated 
higher  level  than  the  one  on  the  outer  side,  and 
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a  depreaaion  below.  This  lattfir  prominence  i 
internal  condyle.  Upon  exaiuinin<r  the  position  of  the 
olecranon  process,  it  wOl  be  fonnd  to  be  separated  by 
a  longer  interval  than  natural  from  llie  internal  coil' 
cJyIe,  and  to  be  in  close  proximity  to  the  external  one, 
if  tliia  process  can  be  satisfactorily  made  out. 

When  partial  displacement  takes  place  inwards 
the  sigmoid  cavity  of  the  ulna  rests  against  the  in- 
ternal condyle,  and  in  consequence  of  the  fore-arm 
lieconiing  pronated  the  head  of  the  radins  generally 
lies  &  little  below  and  in  front  of  the  artienlar 
Burfrtoe  of  the  humerus ;  it  may,  however,  rest  aRainat 
ite  trochlear  surface,  occupying  the  position  of  the 
ulna  in  tlie  natural  condition  of  the  joint.  As  in 
the  other  displacement,  so  in  this,  there  is  flexion  and 
pronation  of  the  fore-arm  and  increased  width  of 
the  joint.  There  is  a  marked  and  elongated  projection 
on  the  inner  side,  caused  by  the  internal  border  of  tha 
gi'eater  sigmoid  cavity  ;  this  can  be  traced  up  to  the 
iilecranon  process,  which  entirely  conceals  and  obscures 
the  internal  condyle.  On  the  outer  side  of  the  joint  the 
external  condyle  is  plainly  to  be  felt  standing  out 
prominently  under  the  skin. 

In  tliese  dislocations  the  ligaments  are  neoeB.sarily 
mnch  injured.  The  two  lateral  ligaments  are  always 
ruptured,  and  the  anterior  ligament  partially  or  com- 
pletely torn.  The  orbicular  ligament  is  not  of 
necessity  injured,  and  the  posterior  ligament,  on  ao- 
cotint  of  its  looseness,  may  escape  serioun  damage. 
In  the  internal  displacement  the  ulnar  nerve  is  exposed 
to  great  chance  of  injury  from  being  crushed  between 
the  olecranon  anil  the  internal  condyla 

The  dislocations  backwards  Rnd  ootwards 
and  backwards  and  Inivards  were  formerly 
described  by  Kir  Astley  Cooper  as  lateral  luxations. 
Tliey  differ  from  the  common  dislocation  backwards 
merely  in  the  fact  that  the  bones  of  the  fore-a 
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thrown  a  little  to  the  radial  or  nlmu"  side  of  their 
normal  ponition,  so  Oiat  the  coroDoid  process,  instead  of 
being  lodged  in  the  oleei'anon  fo^a  of  the  Lumeras, 
'b  lodged  on  the  posterior  Gurface  of  the  external  or 
internal  condyle  of  the  humerus,  as  the  case  may 
The  main  difference  in  the  symptoms  ia  that 
the  olecranon  process  projects  more  thun  i 
purely  backward  displacement,  and  is  thrown 
the  middle  line  of  the  limb  and  appi-oximated 
the  tip  of  the  condyle  on  which  it  is  lodged. 

DiHlocation  of  Ihe  ulna  alone. — The  ulna  \^\ 
itself  is  only  dislocated  in  one  direction,  viz.  back-J 
wards  ;  and  there  appears  to  be  very  little  know 
of  this  1-are  form  of  injury,  and  very  different.! 
accounts  of  it  have  V)een  given  by  different  J 
Hithora.  The  only  dissection,  as  far  as  I  am  awar^T 
which  has  been  made  of  this  injury,  is  one  which  \ 
dtwcrilied  by  Sir  Astley  Coojier,  and  in  t 
there  appears  to  have  been  a  partial  displacement  c 
the  head  of  the  radius  as  well,  so  that  the  ct 
cannot  be  regarded  as  one  of  true  dislocation  of  t 

a  alone.  *  And,  indeed,  it  seems  dilEculb  tgti| 
understand  how  compkU  dislocation  of  the  ulna  c 
take  place  unless  the  humerus  or  radius  is  fracture 
or  there  is  extensive  rupture  of  the  oblique  ligameB 
and  interosseous  nienihnine,  as  well  as  the  orbiculai 
ligamont.  Even  in  Sir  Aatley  Cooper's  case,  what 
tho  head  of  tlie  radius  was  partially  displaced  thes 
ligaments  were  ruptured.     It  is  quite  possible,  howvj^ 

r,  that  the  up[>er  end  of  the  ulna  may  be  parbiaU^^ 
displaced  from  the  lower  end  of  the  humerus,  witJ^ff 
out  any  frauture  or  without  rupture  of  any  other'  I 
than  tho  orhicular  Hgaint^nt,  and  to  this  conilition  moat,! 
of  the  oaaea  of  disloeatiou  of  the  ulna  alone  ought,  Ii| 


mdylr 


Sir  Ailley  Conper  iikj«,  "Tlie  radinB  roits  r|Kin 

■     nti'l  him  fiirmcil  a  Hmnll  nockct  for  its  licid,  in  wbich  ^ 
lu  niU  "  ("  FiAulurua  »ud  DiAluoitiaiui,"  p.  4o0;  IdlS).   ^ 
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think,  to  be  refpired.  The  coronoid  proceaa  would, 
under  these  circnin stances,  rest  upon  the  trochlear 
surface  of  the  huraems,  and  not  he  carried  up  as 
fur  aa  the  olecranon  foasa. 

Symptoms. — This  form  of  dislocntion.  may  be 
recognised  by  the  projection  of  the  olecranon  behind 
the  joint,  at  the  same  time  that  the  head  of  the 
radius  is  felt  rotating  in  its  natural  position.  The 
fore-nrm  is  gene  nil  ly  pHrtially  flexed,  though 
it  may  be  flexed  to  a  light  angle,  and  strongly 
pronated,  and  at  the  same  time  inclined  inwards, 
so  that  the  fore-^rm  forms  an  obtuse  angle  with  the 
arm  along  its  inner  border.  The  olecranon  pro- 
cess projects,  as  in  the  bactward  dis[ilacement  of 
both  bones,  and  the  triceps  can  be  felt  to  he  luised 
from  the  shaft  of  the  bone ;  but  the  radius,  instead  of 
forming  a  prominent  rounded  swelling  at  the  back 
of  the  external  condyle,  occupies  its  normal  posi-. 
tion  and  can  be  felt  moving  in  its  socket. 

Treatmenf.—In  all  the  above  described  dis- 
locations of  the  elbow  joint  the  reduction  can  generally 
be  eifected  by  the  same  plan.  The  great  obstacle  to 
redaction  is  the  hitching  of  the  olecranon  op  coro- 
noid processes  of  the  ulna  against  the  lower  end  at 
the  humerus,  and  these  may  be  best  freed  by  the 
plaji  described  and  advocated  by  Sir  Astley  Cooj>er, 
and  the  one  which  is  almost  universally  adopted  by 
surgeons  up  to  the  present  day.  "  The  patient  is 
made  to  sit  upon  a  chair,  and  the  surgeon,  placing  his 
knee  at  the  front  of  the  elbow  joiut,  in  the  bend 
of  the  am),  takes  hold  of  the  patient's  wrigt.  At 
the  same  time  he  presses  on  the  ruditis  and  ulna 
with  his  knee,  so  as  to  separate  them  from  the  os 
humeri,  and  thus  the  coronoid  process  is  thrown 
from  the  posterior  foasa  of  the  humerus  )  and  whilst 
this  pressure  is  supported  by  the  knee,  the  arm  is  to 
be  forcibly  but  slowly  bent,  and  the  i*eduction  is  soon 
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effected, 
directly 


Burgeons 


recommead  extensloi 
person  grasping 
another  puUs  in  a  straight  direction  down- 
wards, aa  if  for  the  purpose  of  simply  elongati  _ 
arm.  Wlien  by  this  means  the  coronoid  process 
pulled  below  the  level  of  the  articular  surface  of  the 
ImmeruE,  the  action  of  the  muscles  speedily  drags  itj 
into  poaition.  Others  again  recommend  that 
fore-arm  should  be  pulled  directly  backwards,  so 
relax  as  much  as  possible  the  triceps  m\t3cle.  Pqi 
recent  cases,  however,  almost  any  extension 
GuSicient  to  cfiect  reduction,  a  little  steady  traction 
being  sufiicient  t^o  disengage  the  coronoid  prooeaa, 
when  the  bones,  from  muscular  action,  hare  at  ooce 
tendency  to  assume  their  natural  position. 

When  some  time  has  been  allowed  to  ell 
vithoul  reduction  considerable  difficulty  will  be 
perienced  in  overcoming  the  displacement.  All 
iiesions  having  been  broken  down  by  various 
movements,  an  attempt  should  be  made 
reduction  by  the  various  plans  mentioned  above  ; 
should  this  fail,  recourse  may  be  had  to  the  pulli 
in  order  to  bring  the  bones  of  the  fore-arm  doi 
wards,  when  reduction  may  be  effected  by  sudden 
acute  flexion-  Care  must  be  taken,  in  using  the  pullei 
not  to  fracture  the  bones, 

Up  to  eight  or  ten  weeks  an  attempt  may  be  madi 
to  reduce  any  of  these  dislocations  ;  after  this  time,  tf 
decision  as  to  the  advisiibility  of  attempting  reductii  _ 
must  depend  npon  the  amount  of  motion  enjoyed  andf 
tlie  position  of  the  fore-arm.     When  this  ' 
and  no  movements  exist  any  attempt   is  justifiabi 
If,  on  the   other  hand,  a  fair  amount  of  motion 
present  and  can  he  accomplished  without  pain,  it 
better  not  to   attempt  reduction,  a  proceeding  w'  ' 
may    be  attended  with    permaoent   damage   to 
^^~  '  Ojj.  at.,  p.  4-11, 


oeaa, 

e  e:i^^^H 
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patient.  Occasionally  in  old  anreduced  dislocations  of 
the  elbow  joict,  where  the  fore-arm  is  fixed  in  an 
extended  position,  it  may  be  advisable  to  sub- 
cutaneoualy  divide  the  tendon  of  the  triceps  muscle 
in  order  to  permit  of  placing  the  limb  in  a.  more 
useful  i>oaition.' 

Oii^IocatioD  or  tbe  upper  end  of  the 
radinn. — The  IieaJ  of  the  radius  may  be  dislocated 
either  forwards,  backwards,  or  outwards,  without 
any  displacement  of  the  ulna  from  its  auatomicat 
relations.  With  regard  to  the  first  two,  forwards  and 
backwards,  considerable  discrefiancy  of  opinion  appears 
to  exist  as  to  which  is  the  more  common,  f 

In  both  forms  of  the  dislocation  the  injury  may 
be  caused  by  fails  on  the  hand  j  in  the  one  instance 
where  the  dislocation  is  forwards,  the  lower  end  of 
radius  is  driven  hackwarda  and  the  upper  end  tilf«d 
foi-warda  and  dislocated  ;  or  in  the  other  the  whole 
bone  ia  driven  backwards  and  the  head  of  the  bono 
displaced  on  to  the  back  of  the  outer  condyle.  The 
foim  of  dislpcatipn  would  appear,  therefore,  in  cases 
where  it  ia  a  i-esull  of  a  fall  on  the  hand,  to  depend 
upon  the  positioq.  of  the  fore-aj:m  at  tlie  time  of  tho 

"  Sob  tlia  aooonnt  of  two  taiea  In  which  thli  T«4  4ooe  t  Lan- 
dt.  Tol,  L,  p,  1B1;1858, 

+  Sir  Astley  Cooper  believed  [bat  dislooBtion  forwncit  wa*  tbe 
(nora  eomioon  ;  and  Mr.  Eriobian  says  "tliab  it  la  sertsinly  tbp 
inora  corampn."  }n  Ibia  opinion  Hulke,  ForgUBaon,  and  Hwnilton 
concur,  On  the  o^h^r  hiuid,  Dover,  Velpeau,  Gathrie, 
ObElius,  and  others  ai»  o(  orinipo  that  ihs  backward  iJialocation 
ia  the  more  common.  Dr,  K.  Adama  i]ao  believes  that  Igiation 
backwards  is  more  usual  thui  that  forwarde,  uui  irivea  vaiioug 
anatomical  reaeous  fur  its  groatPr  frequency  '("CFplop.  of 
Anatomy  and  PhyBiology,"  vol,  ii.,  p.  74),  And  Prufessor 
Humpfarcy  tayi :  "  The  diaplaoGmfnt  of  iJie  radius  badcwardi, 
acoordtng  to  the  eipericnce  of  Sir  A.  Cooper,  is  a  teas  frequent 
oooorrence  than  forwards,  which  we  should  have  been  acaroely  led 

eipeot  from  a  consideration  of  the  nnstomy  of  the  porta  and  of 
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accident,    as    to    which 
driven. 

Dlfilocallon  forwards. 


the    radius    shall 


-This  i: 


is  generally  pro- 
duced hy  falls  on  the  hand  wlien  the  fore-arm  is  in  a 
state  of  extreme  pronation  and  extended.  It  may  also 
he  caused  hy  a  direct  blow  on  the  liact  of  the  upper 
end  of  the  hone.  The  head  of  the  hone  reata  on  the 
anterior  surface  of  the  humerus,  in  the  hollow  above 
thecxternalcondyle, 
on  the  front  of  the 
condvloid  ridge 
(Fig.  67).  In  these 
cases  there  is  con- 
siderable laceration 
of  the  ligaments, 
the  orbicular,  the 
anterior,  and  some* 
times  the  oblique 
ligament  have  been 
found  to  be  torn. 
Instances,  however, 
""irfiriTif  "i?pSll'iVra™nrh"h°i'l'wXK  have  been  recorded 
JSiMdJiSidHiliSr'.'''"'™""'  ""  """^  where  a  partial  luxa- 
tion lias  been,  said  lo 
have  taken  place  without  actual  rupture  of  the  or- 
bicular ligament,  which  was  merely  greatly  stretched. 
Symptonis, — The  fore-arm  is  semiflexed  and 
maintained  in  a  position  midway  between  supination 
and  pronation.  If  any  attemjit  is  made  to  flex  tlie 
fore-arm  the  hewl  of  the  radius  will  lie  felt  to 
impinge  against  the  surface  of  the  humerus  and 
prevent  the  flexion.  The  head  of  the  radius  can 
generally  be  felt  in  its  new  position,  ond  will  be  found 
to  rotate  upon  any  attemjit  to  pronate  or  supinate 
the  fore-arui.  At  the  back  of  the  joint  just  below  the 
external  condyle  will  be  found  a  depresBion  f 
place  usually  occupied  by  the  head  of  the  radius. 


rig.  er.— iMiiacMtioi 


BadiuE  torwuib. 
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DIsIocalton  backtvards. — This  form  of  dislo- 
cation may  also  be  produced  by  falls  on  the  hand,  the 
whole  bone  being  driven  backwards ;  or  it  may  be 
caused,  by  a  direct  blow  upon  the  front  of  the  upper 
part  of  the  shaft  of  the  radiiia.  In  these  cases  the 
head  of  the  bone  rests  on  the  back  and  outer  surface 
of  the  external  condyle  (Fig.  68). 

Syoiptoins.^ — The  fore-arm  ia  flexed  slightly  and 

tion    of    pronation. 

The   limb   is  inclined 

outwards    from    the 

elbow  joint,     FJesion 

and  extension  can  be 

performed  to  a  limited 

extent,  but  the  power 

of       pronation      and 

supination      ia      lost. 

TbemoBt  palpable  sign 

of  this  dislocation  is 

the  projection  of  the 

displaced  head  behind 

the  external  condyle  ^'''□'^  ",urtJ^n('Li""'«™t  ^w* 
where  it  can  scarcely  LJoSj^^iroMiiuli.'KrfMiMiiol^ni.) 
fail  to  he  recognised. 

Dislocation  outwards  is  a  very  rare  form  of 
injury,  which  was  first  described  by  Sir  Astley 
Cooper,  who  records  one  example  of  it  He  desoribwi 
the  radius  aa  being  dislocated  upwardsi  and  outwards 
above  the  eitemal  condyle.  In  this  position  the  bone 
could  be  easily  detected  under  the  skin,  and  could 
be  felt  to  rotate  upon  pronating  and  supinating  the 

Treatment. — Dislocation  a  of  the  radius,  iii 
whatever  position  the  displacement  has  taken  place, 
may  generally  be  reduced  in  the  same  way.  The 
pper  arm  is  to  be  grasped  by  an  assistant,  just  above 


% 
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the  eJliow  joint,  and  firmly  held.  The  surgeon  then 
extnada  the  wrist,  and  after  he  judges  that  sufficient 
extension  has  been  made,  suddenly  flexes  the  fore-arm 
on  the  arm,  at  the  same  time  endeaTourlDg  to  push 
the  head  of  the  radius  back  into  its  place. 

Compound  dislocatton  of  the  elbow  joint 
much  more  commonly  takes  place  than  a  similar  acci- 
dent in  the  shoulder.  If  the  injury  to  Burronnding 
parts  is  slight,  the  bones  should  be  reduced,  the 
wound  closed,  free  drainage  provided  for,  and  an 
attempt  made,  as  early  as  possible,  to  obtain  some 
movement  in  the  joint.  Should,  however,  there  be 
mora  laceration,  and  especially  if  the  ends  of  the  bones 
are  much  comminuted,  primary  excision  should  be 
resorted  to,  and  these  cases  usually  do  well.  J£ 
the  amount  of  laceration  is  excessive,  and  especially 
if  the  main  artery  or  nerves  ai-e  iaj  ured,  amputation  is, 

of  course,  the  only  resource ;  hut  it  ia  aatonishing  how  I 

much  injury  may  be  recovered  from  after  excisioD^.^^H 
and  a  limb  ought  not  to  be  lightly  coademned.  -^^H 

DiSLOCATios  AT  TUE  Wrist  Joint, 

The  radio-carpal  joint  is  rarely  the  eeat  of  disloca- 
tion. When  it  does  take  place  it  may  do  so  either 
forwards  or  backwards.  In  the  latter  variety,  which 
appears  to  be  the  more  common,  the  cnrpua  and  band 
are  displaced  backwards,  the  lower  end  of  the  radiua 
and  ulna  being  driven  forwards  in  front  of  the  first 
row  of  the  carpus,  with  their  extremities  resting  on  the 
flexor  tendons  which  pass  under  the  anterior  annular 
ligament  (Fig.  G9j. 

The  usual  way  in  which  this  dislocation  is  produced 

is  by  falls  on  the  palm  of  the  hand.     This  form  of 

iiyury   luay,  and    genemlly    does,    either  produce  a 

fc  Colles'a  fracture  of  the  radius,  or  in  younger  persons 

^H        a  dislocation  at  the  elbow  Joint  j  but  it  may  also,  undei^^H 
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exceptional  circum stances,    produce    a    dis 
of  the  carpus  backwards  at  the  wrist  joint. 

The  deformity  which  is  present  resembles  to  a  great 
extent  that  produced  by  a  Colles's  fracture.  There  is 
a  targe  prominence  on  the  dorsal  surface  of  the  wrist, 
terminating  in  the  carpal  bones,  and  a  projection  o 
the  anterior  surface,  some- 
what nearer  the  fingers  than 
the  dorsal  one.  The  hand 
is  inclined  backwards,  and 
the  fingers  are  flexed.  In 
these  respects  it  resembles 
a  Colles's  fracture ;  bu  t 
the  position  of  the  styloid 
processes  and  their  relation 
to  each  other  and  to  the 
fingers  is  a  sure  test  by 
which  the  differential 
diagnosis  between  the  two  pig.  ^9  _Diaiocation  of  Vaa 
injuries  may  be  eatabiished.  Carpun  bMckwardB. 

The  styloid  process  of  the  ^arS'^"||'a''„™i.'to'i??™Su'f^ 
radius  in  this  injury  remains  ™Sp'iloa'witlTbe'nIJiuiI'''Ti'2 
in  its  normal  position  to  tbe'rBito(rtpMrti^iK'n«  wiiS 
that  of  the  ulna  and  to  the  SSfrd^'ll  a  "nirt  ol'^aplhs VnS 
bones  of  the  fore-arm  .whereas  Mni""^!"'  muSm'TIt'^ 
in  the  fracture  it  is  carried  '^'i'''  ^'"'>'^'-^-  "''"  '-'^'>' 
backwaids  with  the  hand. 

DiBlocHlion  TorwardSr — -This  dislocation  ap- 
pears to  be  of  extreme  rarity  as  the  result  of  accident, 
but  is  occasionally  met  with  a^  a  congenital  afiection. 
According  to  Sir  Astley  Cooper,  it  is  produced  by  falls 
upon  the  hack  of  the  hand,  by  which  the  "  radius  and 
ulna  are  thrown  upon  the  posterior  part  of  the  carpus, 
and  the  carpus  itself  is  forced  under  the  flexor 
tendons."  Mr.  Bransby  Cooper,  however,  relates  a 
case  in  which  the  accident  was  produced  by  a  fall  on 
the  palm  of  the  hand.     Tlic  case  is  curious,  since  the 
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flame  accident  appears  to  have  produced  a  forward 
difllocation  on  one  aide  of  the  body,  and  a  backward 
ilisplaceinent  on  the  other.  It  was  that  of  a  boj, 
aged  13,  who  was  thrown  from  a  horse  and  fell  on  the 
palms  of  the  hands.  The  left  carpus  was  found  to  have 
tieen  dislocated  backwards,  the  right  forwards.  Con- 
siderable care  was  taken  to  ascertain  the  exact  nature 
of  the  accident  and  to  determine  what  parts  came  into 
contact  with  the  resisting  force,  and  it  was  noted  that 
there  was  extensive  bniising  in  the  palmn  of  both  hands, 
but  not  the  slightest  bruise  on  the  back  of  either  hand. 

In  this  dislocation,  the  lower  end  of  the  radius  and 
ulna  project  on  the  dorsal  surface  of  the  wrist,  and 
unless  the  swelling  is  very  great  the  concave  outline 
of  the  two  bones  can  be  fairly  perceived.  The  carpus 
projects  on  the  palmar  surface.  The  symptoms, 
therefore,  in  this  luxation  are  just  the  reverse  of  those 
which  may  lie  observed  in  the  other, 

TreatmeDl.^ — The  reduction  in  these  cases, 
whether  the  displacement  is  forwards  or  backwards,  is 
generally  easy.  Extension,  combined  with  firm  proa- 
Bure  on  the  projecting  carpus,  is  usually  all  that  is 
necessary  to  ensnre  reduction.  After  this  has  been 
aocompUshed,  the  hand  should  be  retained  on  a  splint 
for  a  few  days,  and  passive  motion  commenced  early 
and  pereevered  in  for  some  time,  as  otherwise  con- 
siderable loss  of  movement  may  be  the  result. 

Dislocation  of  the  radins  from  the  ulna 

»at  tlie  inferior  radio-ulnar  joint. — This  dislo* 
cation,  which  was  formerly  described  by  Sir  Astley 
Cooper  as  dislocation  of  the  lower  end  of  the  vlnn. 
from  the  radius,  is  of  very  unfrequent  occurrence.  It 
is  always  produced  by  violent  twists  to  the  hand,  or 
any  injury  which  produces  excessive  pronation  and 
Bupination  ;  thus  Desault  relates  a  case  in  which  the 

accident  happened  to  a  woman  while  violently  wring-      I 

^L   ini;  out  some  clothes.  ^^^H 
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The  radius  may  be  displaced  either  forwards  or 
backwards,  the  former  dislocation  being  the  more 
common  of  the  two  and  being  produced  by  extreme 
pronation  of  the  fore-arm,  the  latter  occurring  during 
supination.  The  triangular  fibro-carttlage  is  torn,  and 
owing  to  this  and  to  the  shallow  sigoioid  cavity  on  the 
radius,  a  recurrence  of  the  displacement  is  very  likely 
to  take  place  after  reduction. 

In  the  forward  ilislouation  the  f  ore-ai-m  is  twisted 
Hnd  in  a  condition  of  forced  pronation.  The  hand  is 
displaced  forwards,  and  the  inferior  part  of  the  fore- 
arm, that  is,  the  space  between  the  styloid  processes  of 
the  radius  and  ulna,  much  narrowed.  The  lower  ex- 
tremity of  the  ulna  projects  posteriorly,  tensing  the 
skin  in  this  situation  and  sometimes  protruding 
through  it.  In  the  tMLCkn'ard dislocation  tbefoi*e-arm 
is  twisU'd  and  in  a  position  of  supination.  The  bund 
is  displaced  liackwards,  and  the  extremity  of  the  ulna 
projects  under  the  skin  at  the  front  of  the  wrist.  These 
dislocations  are  readily  reduced  by  extending  the  hand 
and  applying  pressure  to  the  radius  in  order  to  force 
it  back  into  its  place.  The  hand  must  afterwards  be 
retained  ou  an  anterior  and  posterior  splint  for  at  least 
three  weeks,  and  the  patient  afterwards  cautioned 
not  to  make  any  violent  movements  of  his  wrist  for 
Bome  time,  or  else  a  recurrence  of  the  displacdtnent 
will  take  place. 


The  bones  of  the  carpus  are  so  firmly  uniteil 
together,  and  the  amount  of  motion  between  any  two 
bones  is  so  limited,  that  we  should  scarcely  be  prepared 
to  believe  that  dislocation  could  take  place.  There  in, 
however,  a  weak  spot  in  these  joints  \  viz.  between  the 
head  of  the  os  magnum  and  ttie  scaphoid  and  semi- 
lunar bones.     Duruig  Ue.^ion  of  the  wrist,  the  head  of 


I  ^ 
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H"(lie   DB  magtiiim  glides   backwards   on   the   concave        ^^H 
r  articular  eurface  formed  by  the  ecaphoid  and  aeroi-         ^^H 
lunar  bones  and  presses  against  the  dorsal  ligajnenta  , 

attached  to  the  posterior  surfaoea  of  these  bones, 
where  it  can  be  plainly  felt  as  a  rounded  prominence 
imder  the  skin.     Should  any  violence  be  applied  while 

^the  hand   is  in  this   position,  the  ligamentous  fibres 
.  may  be  torn  and  the  hone  partially  dislocated  from  the 
oavity  in  which  it  is  placed. 
!nie  accident,  therefore,  always  occurs  in  the  same 
way,  from  violent  falls  or  blows  on  the  back  of  the  ' 

hand  while  the  wrist  is  in  a  condition  of  flexion.  It 
ia  said  to  be  more  common  in  women  than  in  men, 

kThe  injury  can  be  at  once  recognised  by  the  pre*- 
Kice  of  a  hard,  circumscribed  tumour  in  the  situation 
K&.  the  OS  magnum,  which  becomes  more  prominent 
■  during  fiexion  and  partially  disappears  during  exten- 
sion. It  ia  generally  easy  of  reduction,  but  is  very 
liable  to   reproduce  itself  upon    any   movement   of 

Dislocations  of  the  other  carpal  bones  have  been 
described,  such  as  the  pisifoiiu  and  semilunar. 
Generally  the  injury  ia  produced  by  great  violence, 
and  there  are  other  lesions  as  weU. 

Dislocation  op  the  Metacarpal  Eonbs. 
H  The  metacarpal  bones  can  hardly  be  separated  from 

*  the  bones  of  the  carpus,  except  as  the  result  of  great 
violence.  This  accident,  therefore,  rarely  oocura, 
unless  as  the  result  of  extensive  injury  by  which  the 
bones  are  fractured  as  well,  with  such  laceiution  of 
soft  parts  as  necessitates  amputation,  such  aa  might 
be  produced  by  a  gun-shot  accident,  or  the  bursting 
of  a  fowling  piece,  or  the  fall  of  a  heavy  weight  upon 
the  hand.  Occasionally,  however,  oases  have  been 
recorded  where  one  or  two  of  these  bones  have 
been  dislocated,  and  of  these,  dislocation  of  the  tinit 
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metacarpal  bone  is  undoubtedly  tbe  most  common. 
This  bone  may  be  displaced  from  its  articulation  with 
the  trapezium  and  trapezoid,  either  backwards  or  for- 
wards, more  commonly  tbe  former.  Wheu  the  dialooa- 
tion  is  bachwards,  the  accident  is  generally  produced 
by  falls  on  the  external  or  radial  border  of  the  hand. 
The  base  of  the  bone,  under  these  circiim stances,  resta 
on  the  doi-flum  of  the  trapezium,  whore  it  forms 
a  remarkable  prominence  under  the  skin.  The  bone 
itfielf  is  inclined  towards  the  palm  of  the  hand,. 
The  nature  of  the  lesion  can  be  at  once  recognised, 
and  the  dislocation  is  generally  easily  reduced  by 
simple  extension,  at  tbe  same  time  that  the  bone  is 
pressed  back  into  its  proper  position.  At  the  8am« 
time  it  frequently  happens  that  as  soon  as  the  pressure 
and   extension  are   removed   the    displacement  will   -. 

In  the  dislocation  forwards  the  base  of  the  bone 
ia  thrown  inwards  and  forwards  and  resta  between  the 
trapezium  and  the  end  of  the  first  metacarpal  bone. 
It  here  fonns  a,  protuberance  which  can  be  plainly  felt 
buried  beneath  the  small  muscles  of  tbe  thumb.  The 
bone  itself  is  incHaed  backwards  and  outwards,  and 
caimot  be  approximated  to  the  other  lingers.  There 
is  generally  a  coosiderable  amount  of  swelling  and 

The  reduction  is  usually  easy,  and  is  to  be 
effected  by  extension,  assisted  by  pressure,  on  the 
prominent  base  o£  the  bone.  A.fter  reduction  the 
hand  should  be  maintained  on  a  splint  for  two  or 
three  weeks,  since  a  recurrence  of  the  displacement  is 
likely  to  occur. 

When  the  other  metacarpal  bones  are  dislocated 

from  tbe  oarpua  it  is  generally  backwards,  and  the 

lesion  may  be  at  once  recognised  by  the  prominence 

of  the  bones  on  tbe  back  of  tbe  wrist.*     They  c 

*  Mr.  Raven  records  a  caae  in  whioh  the  seaoad,  third  and 
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for  tfae  moat  part  be  easily  reduced  by  sioiple  extendi 


Dislocations  at  thk  Mbtaoarpo-phalamgkai. 

JgiSTB.  . 

Di^locittion  at  these  articulations  ^si  not  a  oommon 
accident.  In  a  lai^e  number  of  cases  in  which  it  does 
occur  it  is  produced  by  falls  upon  the  hand,  and 
appears  to  take  place  more  frequently  in  young 
pei-sona.  The  phalanges  are  generally  dinplaeed  back- 
wards  on  to  the  backs  of  the  heads  of  the  metacarpAl 
bones,  the  forward  dislocation  rarely,  or  probably 
never,  occurring  except  in  the  thumb  and  iiidsc 
finger. 

Dislocation  at  the  mefacarpo- phalangeal  joints 
whether  backwai-ds  or  forwards,  very  much  more  fre- 
quently takes  place  in  the  thumb  than  in  any  of  the 
fingers.  Here  it  is  by  no  means  sn  uncommon  acci- 
dent, and  ia  interesting  on  account  of  the  ditEculty 
which  freqTiently  exists  in  effecting  reduction.  The 
phalanx  of  the  thumb  may  be  displaced  from  the 
metacarpal  bone  either  backwards  or  forwards.  The 
former  ia,  however,  much  the  more  common  of  the 
two.  It  is  generally  produced  by  falls  on  the  hand 
with  the  fingers  outspread,  or  by  blows  on  the  palmar 
smface  of  the  thumb. 

The  base  of  the  phslanx  is  driven  backwards  and 
Ttpwards  on  to  the  back  of  the  head  of  the  mel«^ 
carpal  bone.  In  con<iequence  of  this  the  head  of  the 
metacarpal  bone  is  d liven  forwards  between  the  small 
muscles  of  the  thumb,  which  are  inserted  into  the 
inner  and  outer  side  of  the  liase  of  the  first  phalanx, 
and  these  muscles  contracting  around  the  constricted 
neck  of  the  bone,  fix  it  in  this  position  very  much  in 
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:e  dialomled  bAckwuda  by  a  kU 
I  of  tbe  fourth  metoov])!^  boae. 
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the  same  way  as  a  button  is  fixed  in  a  button-hole 
(Fig.  TO).  The  contraction  of  the  extensors  and  the 
long  flexor  of  the  thumb  at  the  same  time  pull 
upwards  the  phalanx  on  the  back  of  the  metacarpal 
bone  and  in- 
crease the  dis- 
placement The 
lateral  liga- 
ments, either 
one  or  both,  are 
usually  torn, 
though  cases 
have  been  re- 
corded   where 


liave  been 
to  have  remain- 
ed entire. 

The  signs  of 
this  injury  are 
generally  very 
evident.  The 
thumb  presents 
a  very  peculiar 
and  characteris- 
tic deformity. 
The  proximal 
phalanx  is  bent 
backwards  so  as  to  produce  almost  a  right  angle  with 
the  metacarpal  bone,  and  at  the  same  time  the  termi- 
nal phalanx  is  flexed,  or  aemifiexed,  on  the  proximal 
one.  Thus  the  thumb  presents  a  peculiar  S-shaped 
curve  (Fig.  71).  The  head  of  the  metacarpal  bone 
may  be  seen  and  felt  on  the  palmar  aspect  of  the 
thumb,  and  the  base  of  the  first  phalanx  can  some- 
times be  detected  in  the  angular  concavi^  fonned 
between  the  two  bonea. 
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The  reduction  of  this  dislocation  i 
atttinded  with  great  difficulty,  at  other  times  it  can  be 
acoompli«hed  with  eaae.  Many  reasons  have  beea 
assigned  to  account  for  this  difficulty.  Among  others, 
it  has  been  suggested  by  some  that  the  anterior  liga- 
ment is  torn  &oni  one  of  its  attachments  and  falls 
between  the  joint  surfaces ; 
others  believe  that  it  is  due 
to  the  resistance  of  the  lateral 
ligaments,  which,  in  cases 
where  this  difficulty  is  present, 
are  not  torn ;  others  again 
imagine  that  it  is  due  to  the 
long  llexor  tendon  becoming 
displaced  and  entangled  be- 
hind the  extremity  of  tlie 
bone.*  Another  theory,  which 
was  formerly  accepted  as  the 
correct  one,  was  that  it  was 
simply  due  to  the  contraction 
of  the  muscles  of  the  thumb 
inserted  into  the  base  of  the 
first  phalanx  and  to  the  short- 
ness of  the  member,  which  did 
not  permit  of  sufficient  lever- 
age. The  reason  which  is  now,  however,  almost  uui- 
versally  accepted  is  that  it  is  due  to  the  head  of  the 
metacarpal  bone  being  "  button-holed  "  by  the  tendons 
of  the  short  flexor  muscle,  with  its  sesamoid  bonea, 
and  the  other  muscles  attached  to  the  inner  and  | 
outer  aide  of  the  base  of  the  proximal  phalanx. 

If  this  is  BO,  it  is  quite  clear  that  mere  extensi<m  " 
can  never  reduce  the  dislocation.     The  more  exten- 
sion made,  the  more  tense  these  short  muscles  would 
become,  and  the  firmer  the  neck  of  the  metacai-pal 
bone  would  be  gripped.      Great  force  was   formerly 

■  SwapBparliyMr.  Wordsworth,  Zancrt,  vol.  li„  p.  443;  II 


Fig.  71,— Wslocationof  th. 
Metucorpo  .  utulsneea 
Joint  ot  tbs  Thumb. 
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applied  to  endeavour  to  overcome  this  dislocation  by 
extension,  and  of  course  witbout  avail.  In  order  to 
effect  reduction,  it  ia  generally  desirable  to  administec 
an  anicsthetic,  certainly  if 
the  dislocation  has  existed 
for  some  time.  The  meta- 
carpal bone  is  then  to  be 
forcibly  adducted  into  the 
palin  of  the  hand,  bo  as  to 
relax  as  far  as  possible  the 
muscles,  and  firmly  held 
there  by  an  assistant.     The 

phttlangea  forcibly  backwards 
on  the  metacarpal  bone  and 
makes  extension,  while  the 
bones  are  in  this  position, 
away  from  the  hand.  When 
by  this  means  he  has  freed 
the  bone  from  its  entangle- 
ments a  sndden  movement 
of  flexion  will  generally 
succeed  in  restoring  it  to  its 
place.  Sometimes,  on  account 
of  the  shortness  of  the 
member,  there  is  some  diffi- 
culty in  getting  a  secure 
grip  on  the  bone,  and  in 
order  to  obviate  this 
various  apparatus  have  at 
different  times  been  devised.  Of  these,  perhaps  the 
most  useful  are  the  so-called  "  American  forceps," 
which  are  so  constructed  with  straps  which  cross  each 
other,  that  when  the  blades  are  closed  the  tliiuub  is 
held  firmly  (Fig.  72).  If  these  should  not  be  at  hand, 
hitch,  made  out  of  a  strip  of  soft  chamois 
leather,  or  even  tape,  answers  every  purpose 


detaoLTpo-iib&Uii- 


413 


FSACTURES  ASn  DISLOCATIONS.       LSect.lT 


.  nsefu]  nutans  of  extension  may  be  easily  made  by 
taking  a  piece  of  wood  the  size  and  shape  of  a  paper 
knife  and  boring  two  parallel  rows  of  holea,  about  an 
inch  apart ;  the  palmar  suiface  of  the  thumb  is  thea 
laid  on  the  wood,  and  pieces  of  tape  passed  over  ths 
thumb  and  through  the  holes  are  securely  tied  on  the 
opiJoaite  surface  of  the  wood  (Fig.  73),  If  these  means 
fail  to  overcome  the  displacement,  recourse  must  be  had 
to  subcutaneous  division.  A  small  tenotome  is  intro- 
duced on  either  side  of  the  joint  and  the  tense  stmo- 


F%.  73.— T*tU'«  AppamtHii  lor  roduoinj  Disloci.        courae      in- 
tians  nf  the  Uataiu-po.phalaiigeal  Joint  d[  the  ,      ,         ,, 

Thumb.  elude    the 

tendons  of 
the  flexor  brevia  and  other  TOOsclea  attached  to  the 
phalanx,  and  also  pi'obably  the  lateral  ligaments  if 
these  structures  have  not  been  torn.  Professor  Hum- 
phrey, believing  that  the  cause  of  displacement  ia 
simply  due  to  the  flexor  brevia  pollicis,  has  suggested 
that  a  blunt  hook  should  be  introduced  through  a 
small  incision  at  either  side  of  the  joint  and  the  ton- 
dona  pulled  aside. 

.Dislocation  of  the  metacarpo-phalangeal  joint  of 
the  thumb  forwards  is  a  much  more  rare  accident 
than  the  preceding.  N^laton  has  recorded  four 
examples,*  and  Hamilton  two.t  which  had  fallen  under 
his  own  observation.  J  It  is  generally  produced  by  falls 
or  blows  on  the  flexed  thumb ;  thus  it  has  been  k 

'  Path.  Soo.  Tratw.,  voL  iL,  p.  23. 
t  "  FrftcturBB  and  Dislocations,"  p.  627.     ISH. 
%  CnapH  of  digloenliotn  of  the  phnUni  fnrwsniB  are  n 
iu  the  Path.  Soo.  TrBM.,  vol  iv,,  i..  2B0,  and  vol.  iisi,  p. 
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to  be  caused  by  a  blow  with  the  closed  fist,  tlie  force 
of  the  blow  being  received  00  the  back  of  tlie  head  of 
the  first  phalanx.  In  these  cases,  the  base  of  the  first 
])halanx  rests  on  the  front  of  the  head  of  the  meta- 
carpal bone,  and  the  muscles  inserted  into  it  are 
carried  forwards  with  the  bone,  so  that  no  "  button- 
holing" takes  place.  The  Etgna  which  characterise 
this  dislocation  are  usuallj  so  well  marked  that  no 
error  can  occur  as  to  the  diagnOHis,  though  the  dis- 
placement may,  to  a  certain  extent,  be  masked  by  tlie 
swelling  which  usually  takes  place,  and  is  generally 
considerable.  The  metacarpal  bone,  can  he  feit  pro- 
jecting posteriorly,  and  the  base  of  the  fii'st  phalanx 
can  be  also  perceived  foiining  a  prominence  on  the 
palmar  surface  of  the  thumb. 

Reduction  is,  as  a  rule,  easily  accomplished  by 
flexing  the  thumb  forcibly  into  the  palm  of  the  hand, 
the  same  impedimenta  not  existing  in  this  form  of 
dislocation  as  in  the  displacement  backwards.  The 
surgeon  grasps  the  thuTub  of  the  patient  in  such  a 
manner  that  his  index  finger  lies  across  the  palmar 
surface  of  the  dislocated  joint,  and  his  thumb  rests  on 
the  back  of  the  proximal  phalanx.  His  forefijiger 
now  acts  as  the  fulcrum  of  a  lever,  and  by  making 
firm  extension,  and  then  forcibly  flexing  the  phalanges 
over  his  finger,  the  bone  will  resume  its  proper 
position.  In  one  of  the  cases  recorded  by  Nllaton, 
reduction  could  not  be  efiected,  and  the  dislocation 
remained  unreduced,  and  in  one  of  Hamilton's  cases 
reduction  was  followed  by  intense  inflammation,  with 
suppuration  under  the  palmar  fascia,  and  in  the  end 
the  thumb  was  almost  completely  anchylosed. 

In  some  persons  this  joint  can  be  voluntarily  dis- 
located simply  by  muscular  contraction.  Under  these 
circumstances,  however,  the  dislocation  is  not  com- 
plete, the  one  articular  surface  not  entirely  leaving 
the  other. 
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Of  tlie  other  fingers,  dislocfttion  at  the  metacarpo-  ^^^| 
phalangeal  joint  of  the  little  tinger  appears  to  most  ^^^| 
frequently  take  place,  and  after  this  the  index  finger,     ^^^n 
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frequently  take  place,  and  after  this  the  index  finger. 
The  other  fingers  may  be  also,  though  leaa  commonly, 
dislocated  at  this  articulation,  and  the  injury  may 
involve  one  or  more  of  the  digits.  These  luxatioua 
are  almost  invariably  backwards,  no  case,  as  far  aa 
I  am  aware,  having  been  recorded  of  dislocation  of 
any  of  the  fingers  forwards,  except  the  index  finger. 
The  projection  of  the  displajied  phalanx  in  these  casei) 
is  so  marked  as  to  leave  no  doubt  as  to  the  nature  of 
the  injury,  and  i-eduction  can  usually  be  readily 
effected  by  forcible  extension  combined  with  flexion. 

Dislocation  of  the  pbalanges  occasionally 
occurs,  generally  at  the  joint  between  the  first  and 
Becond  phalanges.  It  ia  extremely  doubtful  whether 
dislocatioa  of  the  terminal  phalanx  ever  takes  place, 
except  as  the  result  of  some  form  of  violence  which 
severely  lacerates  the  soft  structures  around  the 
joint  and  necessitates  amputation.  The  displa^e- 
nient  may  be  either  partial  or  complete,  but  in  both 
cases  produces  such  marked  deformity  as  to  be  at 
once  recognised.  They  can  he  readily  reduced  by  ex- 
tension combined  with  pressure  over  the  displaced 


CHAPTER  III. 

DISLOCATIONS     OF     THE     THUNK. 
DlSLOOATIOS   OF  THE   RlBH. 

E  ribs  may  be  dislocated  fi-oni  the  bodies  of  the 
veitebrfe,  and  the  accident  is  one  which  requires 
notice,  though  little  can  be  said  on  the  subject,  sf 

Is  one  of  exti-eme  rarity,  in  which  the  diagnoa* 
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be,  at  the  best,  conjectural,  the  treatment  unsatiefne- 
tory,  and  the  injury  seldom  an  accident  per  se,  bnfc 
usually  comjjlicated  with  Bome  other  aiid  more  serious 
lesion,  such  as  fracture  of  the  spine  or  ribs,  which 
renders  the  dislocation  merely  a  subordinate  part  of 
the  case. 

The  immunity  from  injury  which  these  jointa 
possess  is  due  in  a  great  measure  to  the  limited  range 
of  movement  which  they  enjoy,  and  to  tlie  impossi- 
bility of  their  being  strained  by  any  voluntary  or  in- 
voluntary effort, 

These  dislocationa  were  firet  described  by  Ambrose 
Parfe,  but  many  others  doubted  whether  tliey  actually 
ever  occuired,  and  Boyer  absolutely  denied  their 
posailiility.  The  firat  case  in  which  the  injury  wa8 
actually  demonstrated  by  dissection  is  recorded  by 
llenkel,  in  a  man  who  fractured  his  spine  by  a  fidl 
into  a  ditch,  and  who  died  on  the  fifteenth  day  ft-om 
the  effects  of  the  injury  to  the  apine.  In  this  case 
the  eleventh  rib  was  found  to  be  ilisplaced  forwards 
from  ito  articulation  with  the  vertebrje.*  Other  cases 
have  since  been  recorded,  which  leave 
doubt  that  this  injury  may  occasionally  occur.  When 
it  does,  the  displacement  always  appears  to  take  place 
in  the  same  direction,  that  is  to  say,  the  head  of  the 
rib  is  displaced  forwards  and  inwards  on  to  the  front 
of  the  spina 

The  injury  is  produced  by  falls  or  blows  upon  the 
back,  and  is  usually  complicated  with  fracture  of 
either  the  spine  or  the  rib  itself.  The  floating  ribs 
are  the  ones  which  are  most  frequently  the  subject  of 
this  injury,  but  it  may  also  occur  in  any  of  the  true 
ribs,  including  the  first,  of  which  a  case  is  recorded  as 
having  occurred  in  the  Middlesex  Hospital,  t 

The  diagnosis  in  these  cases  is  difiicult,  and  it  ia 
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almost  impotwiible  to  give  &  jKHitive  opiuion,  Eince  tlie 
aymptoma  are  almost  identical  with  those  of  fractured 
rib,  There  may  be  a  deep  depression,  but  this  is  often 
masked  by  the  swelling,  with  pain  and  increased 
mobility,  and  an  absence  of  crepitus.  Buttet,  who 
wrote  on  this  subject,  and  described  a  case,  based  his 
dic^osis  on  the  presence  of  a  very  distinct  sound, 
which  was  not  the  crepitus  produced  by  a  broken 
Ijone,  and  upon  the  fact  that  the  rib  moved  through- 
out its  entire  length  when  pressure  was  made  on  its 
sternal  extremity,*  Chelius  also  speaks  of  this  same 
sound,  which  he  describes  as  a  "  piistling,"  and  which 
diS'ers  from  the  crepitus  produced  by  fractura 

The  treatment  in  these  cases  is  unsatisfactoiy. 
Kuthing  can  be  done  to  effect  reduction,  and  the  esse 
must  be  simply  treated  (if  diagnosed)  as  one  of  fraii- 
tured  ribs,  the  chest  being  swathed  in  a  rib  roller, 
so  as  to  ensure  quiet  as  iax  as  possible,  and  the  dis- 
placed rib  allowed  to  form  new  attachments  in  its  dis- 
placed position.  Bransby  Cooper  relates  a  case  in 
which  a  patient,  having  been  thrown  from  bis  horse, 
was  treated  for  fractured  riba,  ajid  supposed  to  have 
entirely  recovered.  Upon  his  death  several  years 
afterwards  from  fever,  it  was  found  that  the  head  of 
the  seventh  rib  had  been  thrown  on  to  the  front  of 
the  con«sponding  vertebra,  and  had  never  been  re- 
duced, but  was  anchylosed  in  this  position.  1 

Dislocation  at  the  costf^chondral  Joints.  \ 
— Dislocation  of  the  costal  cartilages  from  their  ar- 
ticulation with  the  anterior  extremities  of  the  ribs 
r^irely  takes  place.  When  it  does  the  cartilage  is  dis- 
placed inwards,  so  that  the  end  of  the  rib  forms  a 
prominence  in  front  of  the  cori-espouding  cartilage 
The  accident  is  generally  produced  by  direct  violence, 
as  in  the  case  recorded  by  Sir  Charles  Bell  in  his  "  Sur- 
gical Reports,"  in  which  most  of  the  costal  cartilages 
"  em.  <U  VAoA.  Roy.  do  Chir.,  voL  iv.,  1768. 
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■were  dislocated  from  the  ribs  in  conBequence  of  the 
pereon  baing  pressed  between  a  post  and  a  waggon. 
In  one  case,  recofded  by  Carbonell,  it  was  citused  by 
a  fit  of  cougbliig.  In  some  caaes  a  single  costal  cartt- 
Jage  has  been  displaced,  in  others  several.  The  injury 
is  to  be  recognised  by  the  prominence  of  the  end  of 
the  rib  and  the  depreasioa  internal  to  it  in  the  jwai- 
tion  of  the  corresponding  cartilage,  and  by  tiie  Eilwenae 
of  bony  crepitua  The  treatment  is  the  t 
fractured  ribs. 

Dislocations  at  (he  coflto-slemal  JolntSr— 
The  costal  cartilages  are  more  frequently  displaced 
from  the  Bt«mum  than  they  are  from  the  anterior 
extremities  of  the  ribs  with  which  they  articulate. 
One  cartilage  only  may  be  displaced,  or  several,  and 
the  dislocation  may  be  complicated  with  fracture  of 
the  sternum  or  the  ribs. 

The  accident  may  be  caused  by  violent  comprea- 
sion  of  the  chest,  as  when  a  person  is  run  over  or  falla 
from  a  scaffold,  or  it  may  bo  produced  by  muscular 
action.  Thus,  Sir  Charles  Bell  records  a  case  where 
the  injury  was  produced  by  a  patient  throwing  his 
hands,  with  heavy  dnmb  bells  in  them,  violently  back* 
wards;  and  B.  Cooper  a  case  where  it  occurred  in  a 
weakly  boy  from  the  violent  action  of  the  pectorals  in 
Icneading  bread.  This  accident,  from  the  reconled 
cases,  would  appear  to  be  more  common  in  youth, 
when  the  connections  between  the  cartil^es  aiid  the 
st«mum  are  looser  than  in  advanced  life^  when  the 
joints  often  become  oblit«rated.  71>e  cartilage  ie 
almost  invariably  thrown  forwards  on  to  the  front  of 
the  sternum,  though,  when  the  dislocation  has  been 
produced  on  the  dead  body,thedisplaeement  isdiSer«nt, 
the  cartilage  being  displaced  backwards  behind  the 
sternum. 

"Yhe  diagnons  doefl  not  prvaent  any  difficulty.  The 
pain  in  tba  aiUiation  of  the  leuon,  with  the  pi 
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of  the  cartilage  on  the  front  of  the  subcutaneous 
etemam,  following  a  severe  injury  or  violent  muscular 
effort,  is  sufficient  to  establish  the  nature  of  the  case. 

The  reduction  may  be  accomplished  by  arching  the 
body  backwards,  and,  at  the  same  time,  making  firm 
pressure  on  the  prominence  of  the  displaced  cartilage 
or  cartilages.  This  may  lie  best  done  by  laying  the 
patient  fiat  on  a  table  or  board  with  a  sand-bag  down 
the  middle  of  the  back.  The  shoulders  and  sides  of 
the  chest  are  then  to  be  depressed,  and  if,  at  the  same 
time,  the  displaced  cartilage  is  pressed  upon,  it  will 
geoerally  resume  its  position  suddenly  and  with  a 
sound  There  is  often  some  difficulty  in  retaining  the 
cartilage  in  position  after  reduction,  and  Sir  Astley 
Cooper  recommends  that  a  pasteboard  shield  should  be 
lOadu  and  accurately  moulded  to  the  chest. 

Dlslocalion  of  the  cartilages  from  eacb 
otber. — This,  of  course,  can  only  occur  in  the  carti- 
lages of  the  lower  ribs,  from  the  sixth  to  the  tenth, 
which  articulate  with  each  other.  It  may  occur  from 
a  severe  muscular  effort,  as  in  lifting  a  heavy  weight, 
or  from  a  violent  muscular  strain  to  prevent  the  body 
falling  backwards.  Or  it  may  be  produced  by  falls  oa 
the  book  across  some  prominent  object,  so  that  the  body 
is  bent  violently  backwards.  The  lower  cartilage  la 
generally  displaced  forwards  from  the  upjier  ona  There 
18  severe  pain,  and  the  prominence  of  the  cartilage  ii 
readily  detected.  Beduotion  is  to  be  effected  by  direct- 
ing the  patient  to  take  a  full  inspiration,  and  while  tho 
~iest  is  maintained  in  this  condition  the  surgeon  makes 
£rm  pressure  over  the  displaced  cartilage,  at  the  sams 
time  endeavouring  to  press  the  superior  cartilage  up- 
wards BO  as  to  disengage  the  one  from  tho  other.  The 
dislocationis,  however,  difficult  to  reduce  and  very  liable 
cur  after  reduction,  so  that  in  the  majority  of 
oLies  the  patient  recovers  with  a  certain  amount  of 
deformity. 
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Dislocation  of  the  First  ahd  Second  PiEO^a  of 
THB  Sternum. 
Dislocation  between  the  manubrium  and  gladio- 
lus Btemi  baa  so  much  in  common  with  frac- 
ture that  some  writera  employ  the  terms  disloca- 
tion and.  fracture  of  the  sternum  as  Bjnonymous, 
and  include  the  former  under  the  head  of  frac- 
tures. They  arise  from  the  same  causes,  and 
whether  the  one  or  the  other  injury  takes  plat 
'  particular  instance  depends  on  the  relative  strength  of 
the  ligamentous  and  osseous  tissue ;  though,  as  Ur. 
Kivington  has  pointed  out,  the  frequent  presence  of  an 
flrthrodial  joint  between  the  manubrium  and  gladiolufl 
favour  tlie  occurrence  of  displacement  in  preference  to 
fracture.*  As  regards  the  symptoms,  they  very  much 
resemble  those  of  fracture,  and  the  resemblance  is 
fin-ther  inereaBed  by  the  fact  that  almost  invaiiahly 
the  displacement  is  the  same  in  the  two  forms  of 
injury;  that  is  to  say,  the  upper  end  of  the  lower 
fragment  of  the  bone,  either  in  fracture  or  dislocation, 
is  displaced  in  front  of  the  lower  end  of  the  upper 
fragment.     {See  page  131.) 

Dislocation  of  the  Boneb  of  thb  Pelvis, 
Dislocation  of  the  bones  of  the  pelvis  is  generally 
attended  with  fi-acture,  and  often  complicated  with 
other  severe  injuries,  which  rapidly  prove  fatal. 
Occasionally,  however,  simple  dislocation,  without 
fracture,  may  occur,  and  may  iniplici 
symphysis  pubis  or  the  sacro-iltac  joint. 

Dislocation  at  tbe  symphysis  pubis. —  In 
these  cases  the  interarticular  cartilage  is  not  usually 
torn,  but  is  separated  from  the  bone  on  one  or  the 
other  sida  The  pubic  bone  may  be  displaced  in  almost 
any  direction,  and  may  cause  injury  to  the  urethra  and 

*  Mad.-Chir.  Trane.,  vol.  Ivii.,  p.  101, 
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liWIiier.  Grtftt  violence  is  oeceBsai;  lo  produce  tliis 
(lui|>laoemeDt,  which  is  geDeraUyoccaBioaed  by  falls  from 
R  lieight  either  on  bi  the  feet  or  the  buttocks,  so  that 
Uie  force  acts  on  either  the  acetabula  or  ttiberosities  of 
the  iaduA,  tending  to  force  them  asriuder.  There  is 
in  these  caaea  great  pain  and  inability  to  bear  the 
weight  of  the  body  on  the  legs  in  consequence  of  the 
solution  of  continnity  of  the  bony  ring  of  the  pelvis. 
The  displacement  at  the  pubic  Eymphysis  can  genereJIy 
be  made  out  by  careful  digital  examination. 

In  dislocation  of  the  sacro- iliac  Joint 
the  displacement  may  be  partial  or  complete,  and  the 
innominate  bone  may  be  luxated  either  forwards  or 
upwards  and  backwards,  the  latter  being  the  more 
GOitimon,  Aa  in  the  dislocation  at  the  symphysis  pnbis, 
BO  here,  tlie  interarticular  cartilage  is  not  torn  through, 
liut  is  severed  from  its  attachment  to  one  or  the  other 
Ixine,  Boraetimea  carrying  a  thin  scale  of  bone  with  it^ 
These  dislocations  aluo  require  great  force  for  their  I 

Eroduotion,  being  generally  caused   by  falls  from  %\ 
eight.  \ 

Brmptoms. — There  is    deep-eeated  pain  in  the 
pclvin    and    all    voluntary  movement  ia    abolished. 
Frequently  there  is  compression  or  laceration  of  the 
iiurve    trunks,    producing    more     or     leas    complete 
punilyeis.     Mr.  tikfiy  records  a  case  of  a  young  man. 
whii  t'nll  from  a  height  and  dislocated  his  innominate 
boiiu  liovkwards.     The  limb  on  the  affected  side  waa 
oouiplehily  paralysed.     After  a  week  reduction  was    j 
cfieoted  willi  pulleys,  when  the  jtaralysis  at  once  diK>.-J 
appeared.*   Fttwjuontly  there  is  retention  of  urine  froEB.  -I 
stiittchuig  of  the  urethra  by  the  displaced  bona  Wben.  * 
dislocation  takes  place  backwards  or  upwards,  there  is 
uppai-cnt,  but  no  n-al  shortening  of  the  leg.     The  foot 
in  ovortiid,  the  crest  of  the  ilium  approximated  to  the 
ribs,  Ukd  tho  poattu'ior  superior  spine  of  the  ilium  can 

■  LaHOet,  vol,  I.,  (j.  3]  ;  ISW. 
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be  fult  projecting  posteriorly.  When  dislocation  tates 
place  forwards  there  is  an  increased  transverse  diameter 
of  the  pelvis.  The  anterior  superior  spine  of  the  ilium 
projects  in  front.  There  is  in  some  cases  slight 
Bion  of  the  foot. 

Treatment. — An  attempt  at  reduction  shoult!  be 
made  in  all  cases  by  fixing  the  pelvis  and  making 
steady  extenaion.  Occasionally  the  bone  wiil  recede 
into  its  place  with  a  very  audible  snap.  The  patient 
must  afterwar<l8  bo  kept  perfectly  quiet  on  his  ba^k, 
with  the  pelvis  fixed  by  a  broad  belt  or  bandage,* 
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CHAPTER    ly. 

DI3LO0ATI0NS   OF  THE  LOWER   EXTHEBITY 

D18LOCATION8  OP  TiiE  Hip. 

The  hip  joint  is  a  biill-and-aocket  joint,  enjoying 
great  variety  and  freedom  of  motion,  which  it 
possesses  to  a  ceitain  extent  at  the  expense  of 
its  safety.  Accordingly  we  find  that  this  joint  is 
more  frequently  dislocated  than  any  other  joint  in 
the  body,  with  the  exception  of  the  other  IftT^  ball- 
and-socket  joint,  the  shoulder.  Dislocation  of  tho 
hip  is,  nevertheless,  incomparably  lens  frequent  than 
that  of  the  shoulder,  (1)  on  account  of  the  shape 
of  the  articular  surfaces,  a  large  segment  of  a  small 
sphere  articulating  with  a  deep  cup-shaped  cavity ; 
(2)  on  account  of  the  strong  ligaments  by  which 
the  bones  are  united,  and  the  muBcles  by  which  it 
is  surrounded  and  braced ;  and  (3)  on  account  of  the 
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H  loct  tbat  it  b  less  nspoBed  to  injur;^  than  the  cotro^^^^ 

^B  spending  joint  of  the  upper  extremity.     The  amount  ^^H 

^1  of     violence   required    to    produce    a   dislocation     of     ^^ 

^B  the  hip  far  exceeds  that  which  will  produce  one  at  1 

^P  the  shoulder,  and  luust  be  very  gi'eat.      As  giving  an 

^P  estimate  of  the  relatiye  frequency  of  these  two  injuriea,  | 


it  may  be  stated  that  in  k  considerable  number  of 
of  dislocation   of   the   different  joiata  of  the   body, 
collected  from  varioua  sources,  fifty  eight  per   cent, 
were  dislocations  of  the  shoulder,  and  only  five  per 
cent,  of  the  hip. 

The  accident  may  occur  at  any  age  ;  the  youngest 
case  in  which  it  has  been  recorded  was  in  a  child, 
aged  six  months,  by  Mr.  Jolm  Powdrell.  The  dislo- 
CHtion  was  downwards  and  forwards  into  the  obturator 
foramen,  and  was  caused  by  the  child,  with  the  chair 
in  which  it  was  sitting,  being  upset,  and  the  child, 
being  doubled  on  its  side  over  the  left  arm  of  the 
chair.  Reduction  was  effected  without  difficulty,  and 
the  infant  did  well.*  The  oldest  case  in  which  dislo- 
cation of  the  hip  has  been  recorded  ia  given  by 
Malgaigne,  It  occurred  in  a  patient,  aged  eighty-fivft 
In  persona  of  advanced  life,  however,  this  accident 
rarely  occurs.  When  any  violence  is  applied  to  the  hip 
'uint,  the  neck  of  the  feiaur  more  nauiiUy  gives  way 
n  consequence  of  the  changes  in  the  structure,  sbape^ 
nd  position  of  this  part,  which  take  place  in  old  pef-> 
ona.  In  young  children,  also,  the  accident  very  rarely 
ccurs,  and  the  case  recorded  above  must  be  looked. 
Upon  as  ft  very  exceptional  one.  We  niay  limit  the 
period  at  which  this  accident  is  likely  to  take  place  to 
between  the  ages  of  twenty  and  forty-five,  during 
which  period  individuals  are  much  more  exposed  to 
the  violence  necessary  to  produce  dislocation  than  at 
other  times.  It  is  also,  as  would  naturally  be  expected, 
much  more  common  in  the  male  than  in  the  female. 
vdl  l,  p.  617 ;  ises. 
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As  regards  the  directiona  in  which  the  head  of 
the  femur  may  be  displaced  from  the  acetabular 
cavity,  Mr.  Bryant  has  practically  expressed  their 
variety  wlien  he  says,  "the  head  of  the  thigh  bone 
may  rest  at  any  point  around  its  socket."  They  are 
usually  slsisaed,  for  purposes  of  description,  as  occur- 
ring in  four  chief  directions  ;  H)  upwards  and  back- 
wards, on.  the  dorsum  ilii ;  (2)  baekwards,  into  the 
Hciatic  notch  ;  (3)  downwards,  into  the  obturator  fora- 
men ;  and  (4)  inwards,  on  to  the  pubes.  But  the  head 
of  the  bone  may  be  thrown  in  almost  any  direction 
from  its  socket,  and  may  occupy  almost  any  positio 
tiround  the  acetabulum. 

It  is  exceedingly  convenient,  however,  for  purpoaea 
of  description,  to  accept  the  classitication  of  dislocationB 
above  mentioned,  and  which  has  been  employed  since 
the  days  of  Sir  Aatley  Cooper;  and  for  all  practical 
purposes  this  distinction  into  four  varieties  is  sufficient, 
and  in  the  majority  of  cases  the  dislocation  may  be 
classed  under  one  of  these  four  heada.  Bearing  in 
mind,  therefore,  that  the  form  of  each  variety  of  dis- 
location may  vary,  and  that  the  head  of  the  bone  is 
not  always  in  exactly  the  same  place,  we  may  ado^t 
the  classification  of  Sir  Aatley  Cooper  as  practically 
the  beat. 

As  regards  the  relative  frequency  with  which  these 
varieties  of  dislocation  are  met  with,  a  general  idea 
may  be  obtained  from  292  cases  collected  fi'om  various 
eourcea.  Of  these,  .531  per  cent.  Wei*  dislocations  on 
to  the  dorsum  ilii;  2i-3  per  cent  were  Hciatio;  14 
into  the  obturator  foramen  ;  and  8'6  per  cent,  were 
dislocations  inwards  on  to  the  pubes. 

The  mechanisnibywhich  the  different  dislocationa  of 
the  hip  are  produced  has  been  the  subject  of  consideiv 
able  controversy  and  difference  of  opinion.  During  the 
last  few  yeata  fresh  impetus  has  been  given  to  this 
subject  by  the  very  able  paper  of  Mr.  llorris  ii 
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Medical  and  Chinir^cal  TransadioiiH,*  in  whic^  ho  ^^H 
endeavonrs  to  prove,  from  anatomical  consideratioD%  ^^H 
experiments  on  the  dead  body,  and  obnervation  and       ^^\ 


dissection  of  recorded  cases,  the  fact,  which  was  first 
propounded  by  Fabbri,+  that  all  diiUocationa  of  the 
hip,  nncom plicated  by  fracture,  are  the  result  of 
forced  abduction  of  the  femur,  and  "  that  the  posieruw 
dislocations  result  when  flexion  and  rotatioa  inwards 
accompany  abduction,  and  the  anierwr  when  extension 
with  rotation  outwards  accompany  abduction,  while 
the  doumtoard  or  thyroid  variety  occurs  during  abduc- 
tion anaccompanied  by  rotation."  So  that  the  situa- 
tion of  the  head  of  the  bone  in  a  dislocation  is 
determined  by  the  degree  of  flexion  or  extension, 
and  of  inw&rd  or  outward  rotation  of  the  thigh  at 
the  moment  of  luxation ;  the  sciatic  dislocation,  fc»- 
instance,  requiring  a.  greater  degree  of  flexion  and 
rotation  inwards  than  ia  required  to  produce  the  dorsal 
dislocation. 

Mr.  Holmej)  Coota  also  holds  the  aamo  view. 
He  sayg  :  "  There  ia  but  one  primary  dislocation 
of  the  femur  at  the  hip  joint,  namely,  that  into  the 
foramen  ovale,  or  downwards  and  inwards,  though, 
possibly  among  primary  dialocations,  we  should  in- 
clude di elocutions  of  the  head  of  the  femur  downwards 
and  backwards  aa  well  as  inwards.  The  other  forms 
(namely,  those  on  the  dorsum  ilii,  the  ischiattc  notch, 
and  on  the  pubes)  are  secondary,  dependent  either 
on  muscular  action  or  on  the  continuaoce  of  the  dislo- 
cating force.'" 

Professor  Eoser,  in  1857,  enunciates  the  same 
opinion.  He  says  :  "  The  head  of  a  dislocated  bone 
ie  not,  as  a  general  rule,  found  in  the  primary  position 
which  was  given  to  it  by  the  force  applied,  and  the 

•  Med.-Chir.  Trans.,  vol.  li.,  p.  IGL 

t  BrUiih  Mediml  Joanvil.  Jan.  11,  1868. 

{  Ibid.,  wdL  L,  J&n.  11,  IgUS. 
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reduction  process  nmst  have  for  its  object,  first,  to 
restore  t!ie  ilislocateJ  bone  to  its  primary  position,  and 
thence  to  efl'ect  its  return." 

There  can  be  no  doubt  that  this  ia  the  simplest 
form  of  explanation  which  can  be  adopted,  and  Mr, 
Morris  has  brought  forward  some  cogent  ailments, 
and  has  so  ably  reasoned  his  case,  that  he  almost 
carries  conviction  in  the  minds  of  his  readers.  But, 
as  Mr.  Rivington  justly  observes,  "the  true  history 
of  dislocations  of  the  hip  joint  can  scai-cely  be  ■written 
only  from  anatomy  and  experiments  on  the  dead 
subject,  but  from  these  in  combination  with  faithful 
reconls  of  a  large  number  of  cases." 

There  is  no  doubt  that  in  abduction  of  the  limb 
the  greatest  strain  is  thrown  on  the  capsular  ligament ; 
that  wLen  the  thigh  is  adducted  the  head  of  the  bone 
impinges  on  the  strongest  and  deepest  part  of  the 
acetabular  cavity,  and  very  little  strain  has  to  be 
borne  by  the  capsular  ligament  j  but  that  when  the 
thigh  ia  abducted,  owing  to  the  shallowness  of  the 
lower  and  inner  part  of  the  cotyloid  carity,  the  head 
of  the  bone  bulges  over  its  margin,  and  a  severe  strain 
is  thrown  upon  the  capsular  ligament  at  its  lower  and 
inner  part  And,  moreover,  anatomy  undoubtedly 
teaches  tis  that  this  is  the  weakest  part  of  this  liga- 
ment ;  that  the  capsule  is  thick  and  strong  behind 
and  above,  and  especially  in  front,  but  that  it  is  thin 
and  comparatively  weak  below  and  internally,  at  that 
pai-t,  in  fact,  where  the  head  of  the  bone  presseB 
during  abduction,  especially  if  combined  with  flexion 
and  inward  rotation.  In  consequence  of  this  condition 
it  can  be  proved  experimentally  that  dislocation  on 
the  dead  subject  can  only  be  produced  by  tearing  this 
weak  part  of  the  ligament,  that  is  to  say,  by  abduction 
of  the  limb,  and  that  no  force  which  can  be  applied 

and.  For.  Med.-ChiT.  flep.,  vol.  U.,  p.  M6;  1857. 
a,  VOL  iL,  p.  321 ;  IHTS. 
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is  sufficient  to  produce  dislocation  in  aaj  other  wrj 
These  arguments,  however,  do  not  seem  to  me 
quite  conclusive  in  the  light  of  certain  recorded 
uid  therefore,  though  I  am  inclined  to  go  a  long  'way 
Tith  Mr.  Morris,  and  say  that,  in  mj  opinion,  most  din- 
locations  are  produced  in  the  manner  he  pointe  out,  T 
cannot  go  SO  far  as  to  say  that  they  cannot  occur  in  a 
direct  way  without  fracture  of  the  acetabulum.  In 
fact,  I  think  there  are  certain  proofs  that  a  dislocation 
may  be  produced  in  this  way.  For  instance,  the  case 
i*ecorded  by  Sir  William  MacCorniac  in  the  St» 
Thomas's  Hospital  Reports,  plainly  proves  this  point. 
Here  the  head  of  the  femur  was  clearly  forced  directly 
backwards  through  a  rent  in  the  upper  and  back  part 
of  the  capsular  ligament.  Again,  Mr.  Stephen  Paget 
recently  exhibited  a  specimen  of  dislocation  of  the 
femur  backwards  at  the  Pathological  Society,  in 
which  he  believed  that  the  dislocation  was  the  result 
of  direct  violence  f  and  other  cases  of  the  same  Idnd. 
might  be  cited. 

Mr.  Evet  takes  the  opposite  side  of  the  question, 
and  inclines  rather  to  the  opinion,  originally  enforced 
by  Sir  Astley  Cooper,  that  most  of  the  dislocations 
backwards  are  direct,  that  the  femur  at  the  time  of 
the  accident  is  flexed  and  adducted,  and  that  the 
head  of  the  bone  is  forced  directly  backwards  throng 
the  capsule,  and  that  "  indirect  dorsal  dislocations  %* 
no  means  so  greatly  preponderate  over  direct  diaktii 
cations  HB  Mr.  Morris  maintains." 

1.  DiBlocallon  on  to  the  dorsnni  ilil. — This 
dislocation,  whether  caused  in  a  direct  or  indirect 
mamier,  is  certainly  the  most  common  as  regards  tha 
xiltimate  destination  of  the  head  of  the  bone,  ooo- 
atituting  moi'e  than  one- half  of  the  total  number  of- J 
dislocations  of  the  hip.     The  head  of  the  bone  in  tfaisf 


I 
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variety  of  dislocation  generally  rests  on  the  dorsum  of 
the  ilium,  just  above  tlie  small  fncet  wtidi  marka  the 
origin  of  the  redected  tendon  of  the  rectus  muscle 
(Fig.  74);  but  its  position  varies,  and  the  height  to 
which  it  ascends  depends  mainly  upon  the  nature  of  the 
dislocating  force,  and  the  amount  of  laceration  of  the 

capsule     and     external  

rotator  muscles.  It  is 
always  situated  above 
';he  obturator  internua 
muscle,  while  the  sciatic 

•m  is  below  it,  and  it 

by  the  relative  posi- 

m  of  the  head  of  the 
bone  to  thia  muscle  that 
Bigelow  distinguished 
he  two  foi'ms  of  dislora- 

m ;  describing  them 
as  dislocation  backwards, 
"  above  or  below  "  the 
obturator  intemus.  They 
appear  both  to  he  pro- 
duced in  the  same  way, 
and  the  dislocation  under 
consideration  must  be 
regarded  as  a  msre  ad- 
vanced grade  of  tlie 
sciatic  form. 

Causes. — One  of  the  most  frequent  ways  in 
which  a  dislocation  of  the  hip  backwards  on  to  the 
dorsum  ilii  is  produced  is,  as  Sir  Astley  Cooper  has 
pointed  out,  in  consequence  of  the  person  falling  whilst 
carrying  a  heavy  weight  on  his  shoulder,  or  from  a 
severe  blow  under  the  same  circumstances.  In  these 
cases  the  limb  would  in  all  probability  be  flexed  and 
abducted,  in  order  to  enable  the  patient  to  bear  the 
weight  by   bending   tiie   body  forwards   and  widely 
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separating  the  foet  so  as  to  give  a  wider  I 
support.  Hence  it  is  easy  to  understand  th 
pressure  iH  made  on  the  weakest  part  of  the  i 
and  tbe  Lead  of  tlie  bone  primarily  displaced 
■wards,  in  the  manner  demonstrated  by  Mr.  '. 
Another  frequent  way  in  which  dislooationa 
the  dorsum  ilii  are  protluced  is  by  falls  froia  a 
upon  the  bent  knee  or  even  the  foot. 

Other  causes  are  heiivy  weights,  such 
mass  of  earth  or  masonry,  falling  on  the  back 
the  body  is  bent  forwards  in  the  stooping  p 
Slipping  and  falling  ia  the  injured  side 
wrestling,  or  falls  from  horseback  when  the 
rears  and  falls  backwards  or  on  his  side,  xm 
which  circumstances  probably  abduction,  to  a  j 
or  less  extent,  wouhl  be  presents 

The  ligamentum  teres  is  always  torn  in 
dislocations,  or  else  separated  from  its  attachn 
the  dimple  on  the  head  of  the  femur.  The  « 
ligament  is  also  torn.  If  the  dislocation  i 
duced  in  the  ordinary  way,  while  the  limb  is 
position  of  abduction,  the  rent  in  the  eapsnl 
its  posterior  and  lower  part  "  The  rupture  is 
and  iiTegular,  but  will  be  found  to  extend  n 
less  directly  fi'om  near  the  shallow  rim  i 
acetabulum,  across  the  thin  portion  of  tbe  cap 
the  femur  near  the  small  troehantBr,  and  then 
along  the  back  of  the  Ligament  close  to  its  atta< 
to  the  neck  of  the  bone "  (Morris).  Wh( 
dislocation  ia  direct,  the  rent  will  be  found  ri 
across  the  back  of  the  capsule,  or,  what  if 
common,  the  capsular  ligament  will  be  found  n 
less  intact,  and  the  upper  and  back  part 
acetabulum  will  be  fractured.  The  ilio-femor 
ment  ia  not  torn.  The  various  muscles  arou 
joint,  especially  the  small  external  rotators,  a 
quently  injured,  sometimes  being  lacerated,  sou 
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bruised  The  glutei  aud  pectineue  may  tvlen  tie 
ruptured  in  part,  and  the  psoas  and  iliacuH  aro  gniiitly 
stretched.  The  great  sciatic  nervo  nin.y  be  com- 
presaed  hetween.  the  femoral  neck  aiid  tlie  rotator 
muscles,  and  is  souictimea  much  contused. 

Symptoms.^In  this  form  of  dislocation  there  is 
well  marked  and  pal]iable  distortion  about  the  liip, 
The  buttock  is  somewhat  prominent,  bnuuler  and 
flatter  than  natural,  and  the  upper  part  of  the  thigh 
is  enlarged,  so  as  to  give  an  appearance  of  vidoiiing 
io  this  situation.  The  trochanter  is  less  prominent 
and  nearer  to  the  anterior  superior  spinous  procoHS  of 
the  ilium  than  in  its  natural  position.  Tlie  lieud  of 
the  bone  can  usually  be  felt  beneath  the  gluttil 
muscles  in  its  new  position,  and  can  be  ft^Jt  to  inovo 
if  the  limb  is  flexed.  There  is  cousiJerable  ahorteii' 
isg,  often  from  two  to  three  inches,  owing  to  the  fatrt 
that  the  head  of  the  bone  is  on  a  higher  level  than  in 
its  natural  position,  and  the  line  from  the  coiidyleif  of 
the  femur  to  the  anterior  superior  spine  of  the 
ilium  is  lessened  by  the  backward  displacenient  of  the 
bone.  The  thigh  is  flexed,  rotateil  inwards,  and 
adducted  so  thut  the  axis  of  the  bone  is  dinictod 
across  the  lower  third  of  the  sound  thigh.  'She  knoe 
is  semiflexed,  and  in  consefjuenoe  of  the  rotation 
inwards  the  foot  in  inverted  and  the  bftll  tA  the  great 
toe  rests  against  the  front  of  the  ankle  joint  or  on  the 
instep  of  the  sound  limb  (Fig.  75).  Themovemeuta  of 
tbethigh  are  greatly  impaired,  voluntary  movement  la 
quite  abolished,  and  also  all  poMuve  moveiDeiits  in  tba 
I  direction  of  extension,  abduction  or  evemon ;  some 
'  alight  amount  of  flexion,  adduction,  and  inversion  i« 
permitted.  The  vesaels  in  the  groin  may  be  lutioed 
to  have  lo«t  their  Ka\i\iait  from  t>cbtnd,  *o  that  on 

Ereadng  on  them  with  the  Gngen  they  can  he  Cejt  to 
e  unsupported  and  the  existence  uf  a  hollow  bphtnd 
tbem  be  easily  perceived.     This  is  on  inii>ort«nt  sign, 
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[  (o  which  Mr,  Morris  has  drawn  attentioD,  and 
'  Taliiable  aiil  to  diagnosis. 

states  that  in  one  case  lie 
define 


the 


\ 


outline  of  the  aceta- 
bulutn  by  making  firm 
])ressure  along  the  line 
of  the  femoral  vessels, 
and  the  "  vessels  them- 
selves could  be  made 
to    flip    a    long    way 

The  diagnosis  of 
this  injury  is  generally 
easy,  esiiecialiy  if  the 
head  of  the  bone  is 
high  on  the  dorsum  of 
the  ilium,  so  that  it 
can  be  felt  through 
the  large  miisclea  of 
tlie  buttock. 


T 

i 


be     dia 


sed    £r. 


fractui«  of  the  neck  of 
the  femur  by  the  fixed 
position  of  the  limb, 
by  the  inversion,  and 
\-y    the    absence 

however,  of  impacted 

{.  7S.-DbloCEilion  of  Iha  Famur  on    fractui'e    of    the    neok 

to  tie  Doraum  nii,  ti,g  1;^^   [g  inverted, 

^tffl""i?"mll^™""''".l'^lti?S'"™lbe  ^'^'^  t^ls  circniuatance, 

ilt!'lilum'(*fi«ASti<J''oiSj.t.r'™'''  combined    with    the 

absence   of    crepitus, 

ight  lead  to  an  error  in  diagnosis. 

The  position  of  the  great  troclianter  and  the  head 
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of  the  bone,  if  it  can  be  felt,  oa  the  dorsum,  would 
be  sufficient  to  render  euch  an  error  improbable, 

Treatmenii — Yery  great  ditScultj  ia  sometimes 
experienced  in  the  reduction  of  this  and  other  forms 
of  dislocation  at  the  bip  joint,  and  surgeons  have  not 
been  agreed  as  to  the  cause  of  these  difficulties. 

Sir  Astley  Cooper  believed  and  taught  that  the 
great  obstacle  to  reduction  was  the  resistance  of  the 
muscles,  and  that  the  capsular  ligament  was  generally 
too  much  torn  to  offer  any  impediment.  He  therefore 
attempted  reduction  by  applying  traction  which 
would  overcome  the  supposed  muscular  resistance 
very  much  in  the  line  of  the  dislocated  femur.  In 
this  he  was  followed  by  ChflsaaignuG  (who  recognised 
no  other  impediment  to  reduction  than  muscular 
contraction),  and  many  others.  Of  later  years,  how- 
ever, the  opinion  has  been  gaining  ground  that  the 
obstacle  to  reduction  is  to  be  found  in  the  resistance 
of  the  untom  purt  of  the  capsular  ligament,  and 
especially  of  that  part  which  ia  known  as  the  "  ilio- 
femoral "  ligament,  and  which  is  not  torn  in  disloco" 
tioHB,  esce])t  perhaps  occasionally  as  the  result  of 
very  extreme  violence.  This  view  lias  been  strongly 
advocated  by  Eigelow,  who  describes  the  ilio-femoral 
ligament  as  resembling  an  inverted  Y,  the  fibres 
bifurcating  below  into  two  limbs,  at  its  attachment 
to  the  anterior  interti-ochanteric  line.  This  gentle- 
man states  that  this  ligament  and  the  portion  of 
capsule  untoru,  which  ia  immediately  adjacent,  are 
chiefly  responsible,  not  only  for  the  principal  symp- 
toms of  dislocation,  but  also  are  the  main  obstacle  to 
reduction,  and  that  the  essence  of  success  in  reduc- 
tion depends  upon  the  thorough  rela.tation  of  thia 
ligamentous  structure. 

If  this  view  is  correct,  it  is  clear  that  extension  in 
the  axis  of  the  thigh  can  only  succeed  in  effecting 
reduction  by  lacerating    or  severely  stretching   this 


43a  J^ACTVKES  AND  DiSLOCATIOlirS. 

wntom  part  of  the  capsnlar  ligament,  and  that  in 
order  to  sueoeed  without  thia  it  ia  necessary  that 
these  ligaments  should  be  relaxed  by  flexion  of  the 
thigh  on  the  pelvis  before  any  traction  is  made.  This 
pinu  was  adopted  by  Mr.  Quain  many  years  ago  in  a 
case  of  dislocation  of  the  hip,  in  which,  by  maldng 
hia  traction  with  the  thigh  flexed  at  right  angles  to 
the  trunk,  he  waa  enabled  speedily  to  efi'ect  reduction. 

Tlie  head  of  the  thigh  bone  when  dislocated  may 
be  restored  to  its  proper  position  by  "  manipulation  " 
or  by  "extension." 

Viy  nmnipulatfon.— By  this  means  almost  all 
recent  dislocations  of  the  hip  can  be  reduced,  and 
this  without  any  great  expenditure  of  force,  and  the 
plan  should  always  be  first  adopted  before  recourse  is 
bad  to  any  severer  measures.  The  object  of  this  plan 
of  treatment  is  to  endeavour  by  certain  moTements 
of  the  limb  to  make  the  head  of  the  hone  retrace  the 
same  steps  which  it  has  taken,  and  thus  induce  it  to 
I'cturn  through  the  same  opening  in  the  capsule 
through  which  it  has  forced  its  way.  There  can  be 
no  doubt  that  this  plan  is  far  more  scientifla  and 
much  to  be  prefen-ed  to  the  old  plan  of  reduction  by 
means  of  extension  with  the  pulleys  or  otherwise, 
where  an  endeavour  was  made  to  overcome  the  dis- 
placement by  sheer  force,  an  endeavour  which  must 
be  accompanied  by  a  certain  amount  of  damage  to 
the  tissues  around  the  joint. 

Bigelow  considers  that  "the  flexion  method  is  the 
only  rational  one,  and  that  pulleys  are  practically 
obsolete."  Whether  the  latter  part  of  this  assertion 
may  he  regarded  as  true  or  not,  it  is  unquestionably 
the  proper  treatment  to  attempt,  at  all  events  in  the 
first  instance,  the  reduction  of  any  dislocation  of 
the  hip  by  means  of  manipulation,  and  in  most 
recent  cases  this  plan  of  treatment,  if  properly  con- 
ducted, will  be  found  to  succeed,  and  aJso  in  many 
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iDBta&ces  of  old  -  standing  dislocation,  and  tbia 
«veu  after  the  pulleys  have  failed  to  accomplish  their 
object. 

In  all  cases  the  patient  should  first  be  thoroughly 
anxEtLetised.  Having  been  placed  on  his  back, 
preferably  on  the  iloor,  as  it  gives  tiie  surgeon  a 
greater  command  over  the  limb,  thp  leg  ia  to  he  first 
of  all  flexed  on  the  thigh,  so  as  to  relax  the  hamstring 
muscles  and  disengage  the  sciatic  nerve,  which  may 
be  looked  between  the  head  of  the  bone  and  sur< 
rounding  structures.  The  thigh  is  now  to  be  flexed 
on  the  abdomen,  and  this  flexion  is  to  be  carried  to 
its  extreme  limit ;  the  knee  being  somewhat  adciucted 
and  brought  well  over  the  middle  lino  of  the  body. 

The  object  of  this  flexion,  on  which  the  successful 
issue  of  the  opieration  in  a  great  measure  depends,  is 
to  thoroughly  relax  the  untorn  part  of  the  capsule, 
and  especially  the  ilio-femoral  ligament,  and  to  allow 
the  bead  of  the  bone  to  retrace  its  course  along  the 
bock  of  the  acetabulum. 

This  position  of  extreme  flexion  should  be 
maintained  for  a  few  moments,  the  surgeon  grasp- 
ing the  flexed  knee  in  both  hands  and  pressing  it 
downwards  by  the  weight  of  his  body  towards  the 
abdomen  of  the  patient.  He  then,  still  keeping  up 
tii-m  pressure,  abducts  the  flexed  limb  to  its  fullest 
OKtent.  By  tliis  means  lie  forces  the  head  of  the  boutj 
inwards  towards  the  lower  edge  and  sliallowest  part 
of  the  acetabulum  and  into  tbe  situation  of  the  rent 
in  tlie  capsule,  through  which  the  head  of  the  bone  ia 
intended  to  return.  By  these  two  manieuvreB  the 
head  of  the  femur  has  been  brought  into  the  positioa  • 
most  favourable  for  reduction,  that  is  to  say,  just 
below  and  internal  to  the  cotyloid  cavity  and  oppo- 
site the  part  of  the  capsule  which  has  been  torn  ia 
the  primary  displacement  of  the  bone.  The  return 
of  the  head  of  the  femur  is  now  to  be  accomplished 
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by  rotating  the  whole  bouo  outwards  and  suddenly 
bringing  it  down,  into  the  extended  position.  The 
tirat  of  the  two  movements  turns  th«  head  of  the 
bone  through  the  opening  in  the  capsnle,  and  the 
second  causes  it  to  recede  into  the  cavity  of  the 
aeetRbuluni. 

The  ptocess  may  be  summed  up  in  the  following 
terse  form ;  "  Beiid  up,  roll  out,  turn  out,  and 
extend." 

Some  authors  believe  that  rotation  inicards  answers 
equally  as  well  as  rotation  outwards,  and  Bigelow 
regards  flexion  as  the  most  important  movement,  com- 
pAred  with  which  the  rest  of  the  manipulation  ia  of 
secondary  importance ;  while  Ponteau  and  Despr^ 
consider  the  "abduction  "  to  be  the  essential  part  of. 
the  manceuvre.  If  this  plan  of  manipulation  should 
not  succeed,  the  surgeon  may  Sex  the  thigh  on  the 
pelvis,  and  having  abducted  it,  with  his  fore-arm 
placed  under  the  bt  nC  knee  of  the  patient  and  hb  foot 
on  the  pelvis,  may  pull  the  head  of  the  bone  directly 
upwards  into  its  socket.  Mr.  Eelly  speaks  highly  of 
this  plan,  and  has  somewhat  elaborated  its  details.* 
"  Three  strong  screw  hooka  are  inserted  into  the 
floor  close  to  the  periiueum  and  each  ilium  of  the 
patient,  and  to  those  hooks  he  is  secured  by  a  strong 
bandage  or  rope.  The  injured  thigh  is  flexed  at  right 
angles  to  the  patient's  body ;  the  foot  and  lower 
extremity  of  the  tibia  ar^  placed  against  the  perinceiim 
of  the  sui^^eon,  who,  bending  forward  with  his  knees 
slightly  flexed,  passes  his  foi'e-ai'ns  behind  the  patient's 
knee  and  grasps  his  elbows.  He  is  now  in  the  best 
position  to  accomplish  the  reduction  (Kg.  76).  With 
this  object  he  exerts  his  strength  to  draw  the  femur  up- 
wards, which  action  is  generally  sufficient  to  effect  it ; 
but,  when  necessary,  circumduction  may  be  combined 
witli  extension,  as  the  surgeon,  while  muintaining 
*  DtiUin  Journal  t>f  Mrdical  Seienff,  October, 
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traction,  sways  liis  body  towards  the  patient's  lanin- 
jm-ed  side,  then  towards  his  head,  then  outwards,  and 
stepping  backwards  he  lays  with  a  sweep  the  injured 
limb  by  its  fellow,  and  thus  the  dislocation  is  reduced." 
This  pi-oceeding  may  be  reversed  by  suspending  the 
patient's  bent  knee  over  a  bar,  so  that  the  buttocks 
ftie  raised  some  few  inches  from  the  ground.     The 
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■weight  of  the  body,  combined  if  necessary  with  pres- 
sure downwards  on  the  pelvis,  may  thus  succeed  in 
reducing  the  dialocation. 

2.  Extension. — When  manipulation  does  not  suc- 
ceed in  effecting  reduction,  recourse  must  be  had  to 
extension  by  means  of  pulleys.  The  patient  is  to  be 
laid  on  his  back  and  the  pelvis  fixed,  by  a  perineal 
band,  to  a  staple  attached  to  Bome  fixed  object  behind 
the  patient's  head.  The  extending  force  is  made 
in  a  direction  across  tlie  lower  third  of  th( 
posite  thigh  (Fig, 
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recommended  by  Sir  Astley  Cooper,  but  it 
clear  that  if  it  is  adopted  in  its  entirety  it  must 
danger  the  ilio-fenioi'al  ligament,  and  that  reductiotr 
will  Bcarcely  be  accomjilished  without  rupture  of  ttiis 
and  the  adjacent  portion  of  the  capsular  ligament,  and 
it  is  better  therefore  to  place  the  patient  on  his  sound 
thigh,  aa  Sir  A.  Cooper  recommends  in  the  sciatic  dia- 
loc^tign,  and  vith  the  injured  thigh  3exed  on  the 
al>domen  to  make  extension  at  right  angles  to  the 
trunk.     By  this  means  die  ilio-fcmoral  ligament  will 


he  relaxed,  and  reduction  of  the  dislocatic 
with  a  far  less  expenditure  of  force,  and  without 
same  probability  of  injury  to  the  structures 
ing  the  joint. 

2.  Dislocation  backwards.- This  form 
luxation  is  generally  termed  "dislocation  into  the 
aciatic  notch  ; "  but  perhaps  it  would  be  bett«r  to  caU  it 
"  dislocation  near  the  sciatic  notch,  since  at  present 
there  is  no  evidence,  from  actual  dissection,  that  the 
head  of  the  bone  ia  ever  really  actually  driven  into 
the  notch.  In  fact.  Professor  Bigelow  denies  that 
flucb  a  dislocation  ever  occurs,  and  makes  no  distincv- 
tiim  between  this  form   of  dislocation   and  that 
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the  dorsum  ilii,  beyond  defining  their  relative  posi- 
tions with  regard  to  the  tendon  of  the  obturator  in- 
temiis  niiiscle.  He  differentiates  the  two  by  stating 
that  in  the  dorsal  luxation  the  head  of  the  femur  is 
above  the  obtniator  intemus  tendon,  while  in  the  so- 
called  sciatic  form  it  ia  below  it. 

In  this  dislocation  the  head  of  the  bone  may  rest 
on    any    part    of  ,..-  —  ■.,- — 

the   posterior  sur-  /^T^'V ^'    '^""^vS 

faceof  theiachium,  ' 

between  the  edge 
of  the  acetabulum 
and  the  margin  of 
the  great  sacro- 
Bciatio  notch  (Fig. 
78).  Frequently 
it  rests  just  on  the 
margin  of  the 
notch,  but  may  be 
carried  farther 
back  and  rest  on 
the  stni  ctu  res  pass- 
ing through  the 
foramen.         Some-      pig.  78.-DislocatioD  Uctivarda  of  th..  He^a 

times  it  may   be  0'  ">«  Femuf- 


rests  on  the  back  of  the  spine  of  the  ischium,  between 
the  greater  and  lesser  sacro-sciatic  notches,  and  this 
probably  ia  the  most  usual  position  for  the  head  of 
the  bone  to  be  placed.  Again,  in  other  instances,  the 
head  may  be  fouTid  at  a  still  lower  level,  resting  against 
the  tuberosity  of  the  ischium,  opposite  the  smaller 
sacro-sciatic  foramen,  Fabbri  describes  two  forms  of 
this  dislocation,  one  he  calls  the  "ischio-sciatic,"  where 
the  head  of  the  bone  rests  on  the  tjnadrilateral  posterior 
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Burface  of  the  ischium,  and  the  other  he  calls  the 
"  aacro^ciatic,"  where  the  head  of  the  bone  rests  ou 
the  sciatic  notch.  The  former  of  these  would  corre- 
spond to  Bigelow'a  "  posterior  disloc*tion  below  the 
tendon  of  the  obturator  internua."  The  latter  would 
correapond  to  the  typical  "  dislocation  into  the  sciatic 
notch,"  dasoribed  by  Sir  Astley  Cooper  and  others. 

Caases. — There  can  be  no  doubt  that,  as  regards 
the  causes  which  produce  this  form  of  dislo<?atioti,  it 
must  be  regarded  aa  merely  a  modification  of  the 
dorsal  displacement,  the  injury  being  produced,  by 
identically  the  same  causes,  and  in  precisely  the  same 
way,  the  occurrence  of  a  dorsal  or  sciatic  displacetnent 
merely  depending  upon  the  amount  of  flexion  and  in- 
ward rotation  of  the  thigh  at  the  moment  that  dislo- 
cation takes  place  j  that  is  to  say,  at  the  time  the 
accident  occurs  the  limb  is  in  a  condition  of  abduc- 
tion, and  the  head  of  the  femur,  partially  protruded 
from  the  shallow  part  of  the  acetabulum,  presses 
against  the  tliin  and  weak  part  of  the  capsular  liga- 
ment. From  the  eEFecta  of  the  injury  this  gives  way, 
and  the  head  of  the  bone  is  primarily  displaced  down- 
wards.  In  conseijuence  of  the  flexion  and  inward 
rotation  of  the  thigh  being  extreme,  the  head  of  the 
bone,  instead  of  tinding  its  way  backwai'ds  and  up- 
wards on  to  the  dorsum  of  the  ilium,  is  forced  more 
directly  backwards,  and  a  sciatic  dislocation  is  pn> 
duced.  In  this  way  it  Beems  probable  that  most  of 
the  so-called  "dislocations  into  the  sciatic  notch  "  are 
produced ;  the  direct  dislocation  backwards,  without 
fracture  of  the  acetabulum,  probably  never  occurring, 
M.  Tillaux  takes  a  somewhat  dilTerent  view  as  to  the 
nianner  in  which  both  these  backwai'd  dislocations 
are  produced.  He  believes  that  when  the  limb  is 
abducted,  flexed,  and  rotated  inwards,  tlie  head  of  the 
bone  rests  against  the  posterior  part  of  the  capsule, 
and  that  in  every  dislocation  backwards  this  ligamea^  \ 
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must  be  torn  away  frum  the  lower  and  posterior  part 
of  the  acetabulum.  This  portion  of  the  ligament 
being  torn,  as  inconjplete  luxation  takes  pkce,  the  head 
of  the  bone  resting  on  the  margin  of  the  acetabulum, 
and  the  rest  of  the  capsule  remaining  entire,  This 
incomplete  dislocation  M.  Ullaux  believes  to  be  a 
necessary  prelude  to  the  complete  luxation  which  is 
produced  by  a  further  laceration  of  the  capsular 
ligament,  the  difference  in  the  eventual  position 
of  the  head  of  the  bone  depending  upon  the  part 
of  the  ligament  which  remains  untorn.  When  the 
iinterior  part  of  the  capsule  gives  way,  leaving  only 
the  upper  and  back  part  unruptured,  a  sciatic  disloca- 
tion results.  When,  on  the  other  hajid,  the  upper 
&nd  back  part  ia  torn,  and  the  anterior  portion 
remains  intact,  the  dislocation  will  be  on  to  the 
dorsum  ilii.* 

Symptoms.— The  signs  by  which  the  sciatic  dis- 
location is  characterised  are  very  similar  to  those  of 
the  iliac  dislocation,  the  main  difierenoe  being  that 
tliey  are  less  pronounced  and  less  marked.  There  ia 
distortion  and  flattening  about  the  hip,  but  not  in  so 
great  a  degree  as  in  the  dorsal  dislocation  ;  nor  is  the 
trochanter  so  much  displaced;  it  ia  uaually  noted  to 
be  a  little  above  and  some  distance  behind  its  normal 
situation.  There  is  also  less  shortening,  usually  not 
more  than  half  an  inch,  or  at  most  an  inch.  In  con- 
sequence, however,  of  the  inclination  of  the  trunk  to 
the  sound  side,  the  shortening  often  appears  to  be 
very  considerable,  the  knee  being  often  two  or  three 
inches  above  the  natui-al  level ;  but  on  actual  measure- 
ment from  the  anterior  superior  spinous  pcocess  of  the 
ilium  to  the  midleoli  the  actual  amount  will  be  fnunil 
to  be  slijjht.  The  thigh  is  flexed,  rotated  inwards  and 
adducted,  though  to  a  less  extent  than  in  the  dorsal 

ei  nliniqaes  Burle  Mdcnniinne  de 
Imornles  en  sni^Te,"  1S78. 
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dislocation,*  bo  that  tlie  ball  of  the  great  toe  rests  on 
the  greut  toe  of  the  sound 
foot  (Fig.  79).+  The  axis 
of  the  femur  ia  directed 
across  the  aound  knee, 
and  it  ia  on  this  symptom 
that  Mr.  Erichaen  prin- 
cipally depends  in  arrir- 
ing  at  a  differential  dia- 
gnosis between  the  two 
forms  of  dialocation.- 
"  When  the  head  of  tha 
bone  rests  in  the  Bt^d^ 
notch,  the  axis  of  ^b4 
femur  is  directed  to  th<i' 
opposite  knee,  wherea^ 
when  the  head  of  the  hontf 
is  lodged  on  the  dorsum 
ilii,  the  axis  of  the  limb 
is  directed  across  the 
lower  part  of  the  Bound 
thigh."  In  some  cases. 
the  head  of  the  femuj^ 
can  hardly,  if  at  all,  bti' 
felt,  in  others  it  can  be 
perceived  without  diffi- 
culty. This  difference 
ibf  ae-  probably  depends  upon 
i^tbe  ^iv-  ^*^  poaition,  and  also  on 
sir  Atiicr  tj,g  amount  of  swelling, 
and  the  thickness  of  its 
If  the   head  of  the  hone  lies  in 

B  that  the  inreiaion  is  ^foler  in  the  dialocation   ■ 
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gluteal   covering. 


which  the  limb  t» 

. . . .  of  tha  ooMi  the  nook  J 

..., , ^wn  by  the  groat  sdatio  nerve,  whioh  maj  eiplsiii-J 

tioiDaloiu  poaiticn  (Med.-Chir.  Trans.,  vol.  lui.).  ■ 


rotated  inwardH.     In  o: 
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the  sciatic  noteh,  resting  on  the  soft  stntoturea  which 
emerge  from  it,  probably  it  will  not  be  easily  felt 
If,  on  the  othei"  hand,  it  rests  on  the  posterior 
surface  of  the  ischium,  or  its  spine,  there  will  be 
little  difficulty  in  defining  it.  Certainly,  in  a  caaa 
which  I  had  an  opportunity  of  examining  a  i&n  days 
ago,  the  head  of  the  bone  was  distinctly  to  be  per- 
ceived, and  could  be  felt  to  move  with  the  motions 
of  the  limb.  Active  movement,  and  almost  all 
passive  movement,  is  abolished,  flexion  being  the  only 
motion  that  is  permitted. 

Treatment.  —  The  methods  of  reducing  this 
dislocation  are  much  the  same  as  those  which  are 
employed  for  the  dorsal  luxation.  In  most  cases  it 
•will  be  found  that  the  head  of  the  bone  can  be  re- 
turned to  its  natural  situation  by  manipulation,  and 
extension  with  the  pulleys  wUl  rarely  be  required.  If 
the  theory  is  correct  that  these  two  backward  dislo- 
cations are  produced  in  the  same  way,  and  the  only 
difference  in  the  eventual  position  of  the  head  of  the 
bone  depends  upon  tlie  amount  of  flexion  and  inward 
__rotation  at  the  moment  of  displacement,  it  is  clear 
that  the  same  manteuvre  ought  to  accomplish  the 
reduction  in  either  ciuse.  And  such  is  the  fact,  and 
lience  this  theory  appears  to  gain  additional  confirma- 
tion from  the  results  of  treatment,  since  those  move- 
ments of  the  limb  which  force  the  head  of  the  bone  to 
pursue  a  definite  course  are  successful  in  efiecttng 
reduction  in  either  instance.  By  flexing  the  thigh  on 
the  pelvis,  abducting  and  rotating  outwards,  the  head 
of  the  bone  is  made  to  retrace  its  steps,  just  as  in  the 
dorsal  dislocation,  and  it  is  witliottt  difficulty,  or  any 
great  expenditure  of  force,  returned  to  its  socket 

The  method  of  reduction  by  extension  with  the 
pulleys  is  very  much  the  same  as  in  the  dorsal  dislo- 
cation. Sir  Astley  Cooper  recommends  that  the 
|>iitient  should  be  laid  on  his  aoimd  side,  instead  of 
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liU  back,  anil  extension  mode  across  tlie  middle  of  tfaa 
oppOBite  thigh  (Fig.  80) ;  but  be  appears  to  have  found 
({Teat  difficulty  in.  reducing  this  dislocation  by  exl«n- 
aion.  He  advises,  in  case  there  ie  onj  difficulty,  which 
jiossibly  may  arise  troui  ihe  head  of  the  bone  hitching 
againat  the  margin  of  the  acetabulum,  to  raise  it  up 
by  meatia  of  a  round  towel  jilaced  under  the  upper 
[lart  of  tlie  thigh  and  over  the  shouldera  of  an  aa- 
Histant,  and  by  this  m©nna  to  lift  the  head  of  the  bone 


Af  Hr  AiCleX  Cuoiar.) 

into  its  placa  The  essential  part  of  the  treatment  ofp 
thiH  dislocation,  as  in  the  one  on  to  the  dorsum,  fa^ 
uieans  of  extension,  is  to  make  it  with  the  limb  in  vi 
mplete  a  degree  of  flexion  as  possible,  in  order  ti^' 
i-elax  as  much  as  may  be  the  ilio-fenioral  baud;  and| 
therefore,  even  a  gi-eater  degree  of  flexion  than  that 
recommended  by  Sir  Astley  Cooper  will  be  found  to 
be  advautagooua,  and  will  ensure  a  greater  probability 
of  Bueccss. 

S.  DIslorntlon  doniiwBrd«.  luto  (he  obtnr^, 
tor  ntramcn.— It  boa  been  aUited  that  in  all  probo^! 
bility  most  dislocations  are  primarily  displacements' 
downwards,  iliuI    that  the  head  of  thi>  bone,  haringi 
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thus  been  first  laxated  from  its  sockt^t,  then  changes 
its  position,  passing  upwards,  either  behind  or  in 
front  ot  the  acetabulum,  according  to  the  position  of 
the  limb.  The  reason  why  the  head  of  the  bone  does 
not  remain  in  the  position  in  which  it  is  primarily 
displaced,  and  thus  constitute  the  downward  dis- 
placement into  the  obturator  foramen  as  the  most 
common  form  of  the  accident,  is  because  tbe  initial 
violence  and  the  action  of  the  muscles  force  the  head 
of  the  bone  to  quit  its  new  position  and  assume 
that  in  which  it  is  eventually  found. 

It  may,  therefore,  be  asserted  that  the  displace- 
ment downwards,  which  we  are  now  describing,  is 
the  one  which  almoit  invariably  takes  place  in  the 
first  in.^tauce  (page  124),  and  may  therefore  be  re- 
garded as  the  one  primary  dislocation  of  the  hip, 
but  that,  for  the  i-eaaons  aljove  mentioned,  the  head 
of  the  bone  does  not  remain  in  this  position. 

If,  however,  in  the  words  of  Mr.  Morris,  "  the 
dislocation  is  neither  accociipanied  nor  followed  by 
rotation,  or  lixed  flexion  or  extension,  the  head  of 
the  femur  wil!  remain  below  the  acetabulum  and 
■will  occupy  the  foramen  ovale,"  and  a  dislocation 
downwards,  or"obturator  dislocation,"  bo  the  result. 

Cansee. — All  authors  appear  to  be  agreed  as  to 
the  way  in  which  this  dislocation  into  the  obturator 
foramen  is  produced,  namely,  by  violent  abduction 
of  the  thigh.  "When  the  thigh  is  abducted,  the  head 
of  the  bone  bulges  over  the  shallow  [lart  of  the 
acetabular  rim  by  the  cotyloid  notch  and  presses 
against  the  thin  and  weak  part  of  the  capsular 
ligament,  which  gives  way.  The  dislocation  can  be 
artificially  produced  on  the  dead  subject  by  forcibly 
abducting  the  thigh  until  the  ligaments  are  heard  to 
give  way,  when  the  head  of  the  bone  will  be  at  once 
displaced,  and  if  no  further  movements  are  applied 
to   the   limb,    owing    to   the    fact    that   tlieie  is  no 
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active  muscular  action  to  cause  any  alteration  i; 
position  of  the  head  of  the  bone,  it  will  Ije  found  to 
remain  resting  on  the  obturator  membrane,  and  this 
form  of  dislocation  will  be  produced.     Thus  it  follows 

whereby  thi 
are  widely  separated 
fium  each  other  would 
produce    this    disloca- 

Morris  records  a 
case,  mentioned  to  him 
by  Mr.  Critchett, 
which  remarkably  well 
illustrates  the  manner 
in  which  this  accident 
may  he  caused.  lu 
this  case  both  hips 
were  displaced  into 
the  thyroid  foramen 
in  a  ma.n  who  was 
stepping  frt 
steamer  to  another 
just  as  they 
pushing  npart.  So, 
again,  in  a  case  re- 
corded by  Bryant,  it 
wao  caused  by  violent. 
abduction  of  the  thigh  in  a  girl  who  was  stepping 
from  an  omnibus  in  motion.  Falling  from 
and  striking  the  ground  with  the  feet  widely  apart 
is  also  a  common  cause  of  the  accident. 

When  this  foi-rn  of  dislocation  takes  plf  , 
head  of  the  bone  is  thrown  so  much  inwards  that  it 
is  generally  in  contact  with  the  inner  margin  of  the 
obturator  foramen,  resting  on  the  obturator  extemus 
muscle  (Fig.  81),    Sometimes  it  is  thrown  even  farther 
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inwards  than  tliis,  and  lying  internal  to  the  foramen, 
rests  on  the  rami  o£  the  pubes  and  ischium,  and  can 
be  easily  felt  in  the  perinseuni. 

In  this,  as  in  the  other  dislocations,  the  ligamentum 
teres  is  always  torn,  or  rather,  as  Professor  Humphrey 
has  pointed  out,  is  separated  from  its  dimple  in  the 
head  of  the  femur. 

SymptoniB. — The  sifjns  by  which  we  recognise 
this  injury  are  well  marked.  There  ia  considerable 
deformity  about  the  hip,  with  an  appearance  of  flat- 
teniu|;(.  The  trochanter  is  not  ro  prominent  as  it 
ouj^ht  to  be,  and  generally  appears  to  be  completely 
absent,  and  its  position  is  replaced  by  a  depression. 
If  it  can  be  felt  it  will  be  found  to  be  considerably 
nearer  the  median  line  than  normal.  There  is  also 
a  depression  below  the  middle  of  Poupart'a  ligament ; 
and  behind,  the  fold  of  the  buttock  will  be  found  to 
be  on  a  considerably  lower  level  thaji  on  the  sound 
side.  If  the  patient  is  in  the  erect  position,  the  body 
will  be  bent  forward,  owing  to  the  psoas  and  iliacua 
muscles  being  put  on  the  stretch,  and  will  be  tilted 
over  to  the  injured  side,  from  obliquity  of  the  pelvis, 
thus  giving  an  appearance  of  "very  considerable  length- 
ening of  the  limb.  The  limb  is  also  abducted  and 
advanced  in  front  of  the  other  (Fig.  82).  The  toes  are 
generally  pointed  straight  forwards,  though  perhaps 
there  may  be  slight  eversion  from  tension  of  the  adduc- 
tor muscles.  If  the  patient  is  made  to  lio  on  his  back, 
the  thigh  will  be  somewhat  flexed  on  the  pelvis  and 
the  leg  on  the  thigh,  owing  to  the  hamstring  muscles 
being  ])ut  on  the  stretch  ;  so  that  the  bent  knee  is  in- 
capable of  extension.  The  knee  is  widely  separated 
from  the  other  and  cannot  be  approximated  without 
causing  great  pain.  There  is  apparently  very  great 
lengthening.  This  is,  in  some  measure,  due  to  the 
tilting  over  of  the  pelvis  to  the  affected  side,  but 
there  is,  in  addition  to    this,    in   most   cases   at  all 
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%ly^  Mtval   lengthening.       Bat   Hr. 
■  and  Mr.  Rtfixigton  have  both  t«rorded  casts 
in  which  there  con}d    not 
be    fonnJ    to     be,    after 
the  moet  careful  nieasure- 
■nt,  any  actual  increase 
fi  the  length  of  the  limb, 
(r.  B.  Adams  has  pointed 
nt,    as   a    sign    of    this 
islocBtion,     that     the 
■Iductor   intiscles,    which 
re   stretched   and     elon- 
aca.1,    form    a     "round 
ent    line    which 
extends  from  the   pobea 
to     the     middle    of      the 
thigh."*     Fabbri  has  de- 
scribed the  same  sign  as  a 
"  tense   cord   parallel    to 
the  axis  of  the  thigh,  be- 
ginning at    the    spine    of* 
the   piibes,   widening    aa 
it    descends,    and    disap- 
pearing in  the  middle  of 
tlie  thifth.'     The  facility 
with    which  the  head  of 
the    bone   can    be    felfc 
B  with  its  position. 
If  it  has  been  thrown  bo 
^j.     far  inwards  aa  to  rest  on 
iJIS     the   rami   of    the    pubes 
■*°-     and    ischium,    it    can 
easily   be  felt  in  the 
e  dimple  on  it  can  be  det«cted 
1  the  BtretcliPd  skin ;  if  it  rests  on  the  innep 
je  ohtumtor  foramen,  in  contact  with  the 

"  OycI.iiTO.lm  of  Aimtoniy,"  *ol  ii  ,  p.  82 
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junction  of  the  rami  of  the  pubea  and  iacliium,  it  can 
generally  be  felt  at  the  inner  part  of  the  thigh,  towarda 
the  peiinffluta.  Sometimes,  however,  the  head  of  the 
bone  is  only  carried  a  little  way  inwards  and  i-esta  on 
the  outer  part  of  the  obturator  membrane,  or  even  on 
the  groove  between  the  acetabulum  and  tuberosity  of 
the  ischium.  Under  these  circumstances  the  head  of 
the  bone  cannot  be  distinctly  felt  thi'ongh  the  muscles, 
The  amount  of  movemeut  permitted  in  this  disloca- 
tion is  very  limited,  and  any  attempt  at  motion  ia 
attended  with  great  pain.  A  certain  amount  of 
passive  flexion  may  be  (icrforraed  by  the  sut^eon,  and 
the  patient  may  even  be  able  to  accomplish  a  very 
slight  amount  of  this  movement  by  his  own  efforts ; 
but  any  attempt  at  extension  will  be  attended  with 
severe  pain  aod  cannot  be  induced  without  using  con- 
siderable force, 

S^illot  has  pointed  out  an  interestiag  point  in 
connection  with  these  luxations  into  the  obturator 
foramen ;  viz.  that  patients  in  whom  the  dislocation 
has  been  allowed  to  remain  unre'luced  can  walk 
without  pain  and  with  very  littie  difliculty.* 

Treatment. — Various  plans  have  been  advocateil 
for  reducing  this  dislocation.  It  will  generally  be 
found,  however,  that  manipulation,  after  the  patient 
has  been  thoroughly  ansesthetised,  will  suci^ed  in 
effecting  reduction.  The  following  is  probably  the 
best  |.ilan  of  conducting  manipulation.  The  patient  is 
laid  on  his  back  on  the  floor,  and  the  surgeon,  standing 
over  him,  grasps  the  ankle  with  one  hand  and  the  knee 
witii  the  other,  and  having  acutely  flexed  the  leg  on 
the  thigh  and  relaxed  the  uutom  part  of  the  capsule 
and  ilio-femoralligament  by  flexing  the  tliigii  to  a  right 
angle  with  the  pelvis,  he  disengages  tlic  head  of  the 
fenuir  by  slightly  abducting  the  limb.  He  then 
rotates  tiie  thigh  strongly  inwards,  and  at  the  a 

*  Latuxt,  vol,  ii.,  p.  219  ;  ISIil, 
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time  aJiluding  it  he  carriea  the  knee  down  to  the  Soor 
by  a  movement  of  extension,  and  so  turns  the  head  of 
the  bone  back  into  its  socket.  The  ilio-femoral 
ligament  which  is  wound  round  the  neck  of  the  bone 
by  the  rotation,  thus  acts  as  a  fulcrum  during  exten- 
sion, and  BO  prizes  the  head  of  the  bone  upwards  and 
outwards  into  its  natural  position.  Other  surgeona 
prefer,  after  the  tliigh  has  bnen  flexed  on  the  pelvia, 
to  circumduct  inwards  so  as  to  further  relax  the  untom 
part  of  the  capsular  ligament  and  disengage  the  head 
of  the  hone  and  then  to  rotate  ouiwordfi,  at  the  same 
time  extending  the  thigh.  Both  plans  appear  to 
succeed,  and  it  will  sometimes  be  found  that  when,  the 
one  plan  has  failed,  the  other  will  be  successful  in 
effecting  reduction.  Both  measures  should  therefore 
be  fairly  tried  before  the  attempt  to  effect  reduction  by 
manipulation  is  abandoned. 

Other  plans,  by  combining  extension  with  mani- 
pulation, have  occasionally  been  adopted  with  success. 
Thus,  after  fiexing  the  thigh,  the  head  of  the  bone  has 
been  drawn  outwards  by  means  of  a  round  towel 
parsed  around  the  upper  part  of  the  thigh,  or  has  been 
forced  outwards  by  placing  the  patient  with  his  legs 
on  either  side  of  a  hed~post  so  that  it  shall  press  against 
the  upi>er  and  inner  part  of  the  injured  thigh,  and 
pidling  the  ankle  mworda.  By  this  means  the  post, 
acting  as  a  fnlcrum,  forces  the  head  of  the  bone 
outwards.  Mr.  Kelly  has  proposed  a  somewhat 
similar  plan  of  proceeding  by  adopting  a  modification 
of  that  which  he  has  Euggested  for  dislocations  of  the 
shoulder  joint.  The  patient  is  placed  on  his  back  on 
a  bed  or  teible  of  such  an  elevation  that  his  pelvia  is 
nearly  as  higli  as  the  ti-oohanter  of  the  surgeon.  A 
bandage,  passed  round  the  pelvia  and  secured  on  the 
side  of  the  table  or  bed  farthest  from  the  dislocation, 
affords  efficient  counter-extension.  The  surgeon,  with 
his  face  directed  towards  tlie  dislocated  joint,  i 
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on  the  iimer  side  of  the  injured  limb,  with,  hia 
trochantev  pressed  firmly  against  the  femur;  bending 
the  leg  behind  liia  bauk  he  grasps  the  ankle  with  the 
con-espondinn;  hand  and  is  in  the  position  to  effect  tho 
reduction.  He  now  rotates  or  turns  his  body  away 
from  the  patient,  thus  making  traction  on  the  femur  in 
the  most  favourable  direction,  and  at  the  same  time 
presses  its  head  towards  the  acetabulum.* 

Mr,  Holmes  states  that  in  one  case,  when  manipu- 
lation had  failed,  be  succeeded  in  effecting  reduction 
by  flexing  the  limb  and  dragging  the  head  upwards  and 
outwards  into  its  socket  Standing  over  his  patient, 
whose  pelvia  was  steadied  by  assistants,  Mr,  Holmes 
"  placed  his  riglit  foot  on  the  horizontal  ramus  of  the 
pubes  and  dragged  the  flexed  thigb  directly  upwards 
towards  the  acetabulum,  rotating  and  jerking  it  in 
order  to  disengage  the  bead  from  any  intervening 
obstacles  and  lift  it  over  the  brim  of  tlie  acetabulum. 
After  about  a  minnte  of  this  manipulation  the  head 
returned  into  the  cavity,  "t 

Reduction  by  extension  with  pulleys  must  be  con- 
ducted on  the  ]dan  advocated  by  Sir  Aatley  Cooper, 
which  is  as  follows :  counter-extension  is  made  by  a 
giith  or  belt,  which  is  made  to  encircle  the  pelvis  and 
is  fixed  to  a  staple  in  the  wall  on  the  patient's  sound 
side.  A  second  girth  is  placed  round  the  upper  part 
of  the  injured  thigh,  and  passed  under  the  pelvic  girth 
to  prevent  it  slipping.  To  tliis  are  attached  the  pulleys, 
which  Bi-e  fixed  to  a  staple  iu  the  wall  on  the  same 
Bide  as  the  injured  liuib  and  somewhat  behind  his  head. 
Extension  is  now  made  gradually  with  the  pulleys, 
whith  will  draw  the  head  of  the  bone  upwards  and 
outitarda.  The  surgeon  at  the  same  time  paijses  Ids 
hand  beneath  the  leg  of  the  sound  side,  and  grasping 
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the  ankle  of  the  dislocated  limb  draws  it  across  the 
middle  lijie  of  the  body  {Fig.  83). 

Sir  Astley  Cooper  states  that  in  using  tlie  pulleys 


'uwiLTilfl  by  pnlTeji^ 


great  care  must  be  taken  not  tfl  "  advance  the  leg  in 
ftny  considerable  degree,  otlierwise  the  head  of  the 
thigh  bone  will  be  forced  behind  the  acetabulum  into 
the  iscliiatio  notch."  And  Bigelow  states  that  the 
same    tiling   may     occur    during    manipulation, 
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regai'dsitinratherafavonrahle  light;  and  recommends, 
if  any  ditEculty  occurs  in  effecting  reduction  by  mani- 
pulation, to  "convert  the  thyroid  into  a  dorsal 
dislocation,"  and  then  reduce  by  the  method  recom- 
mended for  this  form  of  displEicement. 

Dislocation  on  U»  the  pubes.^ — ^This,  of  all  the 
forms  of  dislocation  of  the 
hip,  is  probably  the  most 
nneouimon.  Nevertheless, 
Majgaigne  Btates  that  in 
his  exjierience  it  is  not  bo 
rare  as  dislocation  down- 
■mnrds  into  the  obturator 
foramen.  The  same  view 
is  held  by  Fergusaon  and 
Cheliiis. 

In  the  pubic  dislocation 
the  position  whicli  the 
head  of  the  bone  assumes 
varies  very  much.  The  most 
common  situation  in  which 
it  is  found  is  resting  on  the 
point  of  junction  of  the 
horizontal  ramus  of  the 
pubes  with  the  ilium,  just 

interna!  to  the  anterior  in-  K^nwi  mi:"r<l("ii.c"pi;hT.  wrS 

ferior  spinous  process  (Fig-  Mr°i"r™oMnJIJfo™'ii™e«^ 

84),  Sometimes  the  head  is 

displaced  more  inwards,  and  rests  on  the  triangular 
surface  which  gives  origin  to  the  pectineus  muscle, 
even  in  some  cases  being  directed  so  far  inwards  as  to 
be  in  contact  with  the  spine  of  the  pubes.  Many  of 
the  cases  of  sO'Called  puhio  dislocations  are  not 
luxations  on  to  the  pubes  at  all.  Thus,  Mr.  Cadge,  of 
Norwich,  describes  the  dissection  of  an  old  unreduced 
dislocation,  which  was  quoted  by  Sir  Astley  Coope 
himself  as  a  dislocation  on  to  the  pubes,  in  which  tli 
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heatl  of  the  bone  was  found  Ijing  in  the  notch  between 
the  anterior  superior  and  inferior  spinous  procesaea  of 
the  ilium.  Again,  in  some  cases  which  have  been 
described  a»  pubic  dislocations  the  head  of  the  bone 
has  been  found  lying  not  on  the  pubes,  but  in  front  of 
this  bone,  a  little  to  the  inner  side  of  the  anterior 
inferior  spinous  process  of  the  ilium.  This  latter  dis- 
placement is  now  generally  regarded  as  an  anomalous 
dislocation,  and  is  described  as  the  "  subspinous " 
dislocation  of  the  head  of  the  bone,  Hence  it  follows, 
that  in  many  of  these  luxations  of  the  thigh  bone 
fotwai-da  and  upwards,  the  term  "  dislocation  on  to 
the  pubes  "  is  a  luianomer,  and  Mr.  Cadye  has  proposed 
for  them  the  appellation  "  dislocations  under  the  crural 

Malgaigne,  on  account  of  the  frequency  with  which 
the  head  of  the  bone  is  found  iu  the  krst  position 
enumerated,  that  is,  on  the  hone  at  the  point  of 
junction  of  the  pubes  and  ilium,  has  suggested  the 
term  "  ilio-publc  dislocation,"  ami  this  is  adopted  by 
some  authors. 

Cnnses. — This  dial  oca  tion  is  probably  always 
produced  while  the  limb  is  in  the  position  of  abduction, 
and  the  head  of  the  bone  is  primarily  displaced 
downwards.  After  this  primary  displacement  has 
taken  place,  the  limb  at  the  time  of  its  occurrence  being 
in  a  condition  of  extension  and  outward  rotation,  the 
head  of  the  bone  is  forced  by  the  initial  violence,  and 
perhaps  by  the  action  of  the  muscles,  upwards  and 
forwards  "  under  the  crural  arch."  Thus  this  form  of 
dislocation  is  likely  to  be  produced  by  a  patient,  in 
walking  or  running,  putting  his  foot  in  some  hollow 
or  inequality  of  the  ground,  and  throwing  his  body 
violently  backwards  in  oiiler  to  save  himself ;  or  may 
be  produced  by  the  body  being  thrown  backwards 
during  wrestling.  And,  again,  direct  violeno^ 
applied  to  the  Wik  of  the  thigh  while  th     "    '  "^ 
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in    a   position   of   abduction    niay  also  produce  this 
dislocation. 

Symptoms. — Of  all  the  dislocations  of  the  hip, 
the  one  upwards  and  inwards,  on  to  the  pubes,  is 
the  one  most  easy  of  recognition.  The  most  marked 
sign,  and  the  one  which  at  once  establishes  the  nature 
of  this  injury,  and  its  differential  diagnosis  from  fracj- 
ture  of  the  neck  of  the  thigh  bone,  with  which  it  is 
possible  it  might  be  mistaken  on  account  of  the 
sliortening  and  eversion  that  takes  place,  is  the 
presence  of  the  head  of  the  bone  in  its  new  position, 
it  can  always  be  distinctly  felt  in  the  groin,  rather 
above  the  level  of  Pou[>art'a  ligament,  feeling  like  a 
hard  round  ball,  which  moves  under  the  hand  when 
any  movements  of  the  limb  are  made  by  the  surgeon.* 
There  ia  considerable  deformity  about  the  hip.  An 
appearance  of  genen»l  flsttening,  witli  an  absence  of 
the  prominence  of  the  trochanter,  and  a  hollow  ia 
the  situation  where  this  process  ought  to  exist.  The 
trochanter  can  sometimes  be  defined  some  diataiice 
below  and  internal  to  the  anterior  superior  apinouB 
process  of  the  ilium.  There  ia  slight  shortening 
of  the  limb,  generally  to  the  extent  of  three-quarters 
of  an  inch  to  an  inch  in  amount.  The  knee  and 
foot  are  very  considerably  everted,  and  more  or  less 
abducted  from  the  middle  line  of  the  body  (Fig.  85).  A 
certain  amount  of  outward  rotation  is  permitted,  but 
inward  rotation  is  impossible.  Some  slight  amount 
of  flexion  can  also  be  produced,  but  causes  great  pain. 
The  knee  cannot  be  a])proximated  to  the  one  on  the 
opposite  sida  The  patient  often  compUios  of  great 
pain  in  the  groin,  extending  down  the  front  and  inner 

*  In  two  casei  recorded  b;  Mr.  Stokes,  ana  under  liia  oirn  mre, 
the  otiiar  under  Profeaaor  Benni'tt'B,  the  head  o!  the  bone  was  not 
to  b«  felt.  But  ill  these  sasfa  the  femur  liad  bMn  dislocatftd  Bbova 
and  parUall;  behind  the  nubcs,  &nd  in  DansequeDce  of  the  bead  of 
the  bono  sinking  into  the  i»l™,  it  could  not  be  felt  by  eitenwl  , 
mwiipulation  [BrUiili  Mediad  Jmimal.  Ueo.  11,  1880). 


1 


"■"■'■■'— °  """--•■■-  .f  ^ 

tion,  "^  ^aiujjala. 

'"'»»••  writ!  >■*  »f   r 

''ackontlm  h       '•'niia 

■■"',''  ">=  «.S      ""s' 

P-iHon.Bt"'   •'"'"rted 

»«,7„i.™»,™,-  ... .,   "•«  of  lb,  T"''  «" 

^^^^^h  inner 


Chap.  IV. J     Reduction  by  Manipulation.  455 

in.  other  words,  to  the  poKition  in  which  it  was 
primarily  displaced,  and  opposite  the  rent  in  tho 
capsule.  Care  must  be  taken  not  to  carry  the  knee, 
during  the  circumduction  inwards,  beyond  the  tnedian 
line  of  the  body,  otherwise  it  will  dip  past  the  socket 
and  a  displacement  backwards  be  the  result.  The 
head  being  now  at  tlie  lower  and  inner  part  of  the 
acetabulum,  the  surgeon  i-otatcs  the  thigh  outwarda, 
and  at  the  same  moment  extends  the  limb,  so  as  to 
bring  the  knee  down  to  the  ground.  This  will  turn 
the  head  of  the  bone  backwards  and  upwards  through. 
the  rent  in  the  capsule  and  raise  it  over  the  brim  of 
the  cavity,  and  it  will  be  felt  to  recede  into  its  natural 
position. 

Professor  Pirrie  and  others  recoramend  inward 
rotation.  They  flex  tlie  thigh  on  the  pelvis,  adduct, 
rotate  inwaids,  and  bring  down  the  knee.  And  the 
manrauvro  appeai-s  to  succeed  in  some  cases  equally 
as  well  as  the  rotation  outwards. 

This  dislocation  may  also  be  treated  by  extension, 
combined  with  manipulation.  The  thigh  is  to  be 
drawn  downwards  by  the  sui^eon,  seated  facing  hia 
patient  witli  the  heel  in  the  perinasum,  ao  as  to  make 
counter-extension,  and  then  to  be  rotated  inwards  and 
outwards,  and  moved  from  side  to  side  until  the  head 
is  felt  to  recede  into  its  natural  position.  Mr.  Erich- 
een  i-ecomniends  that  the  thigh  should  be  di-awn  down- 
wards, and  then  flexed  gradually  on  the  abdomen  and 
rotated  inwards.  The  plan  advocated  by  Mr.  Kelly 
(«ee  page  448)  is  also  equally  applicable  for  this,  as 
for  the  obturator  dislocation. 

If,  from  any  cause,  reduction  by  the  means  enu- 
merated above  cannot  be  effected,  recourse  must  ba 
had  to  extension  by  means  of  the  pulleys.  The  plan 
advocated  by  Sir  Astley  Cooper  muat  be  adopted.  Tlie 
patient  is  to  be  kid  at  the  edge  of  the  couch,  and  the 
pelvifi  fixed  by  a  girth,  cairied  between  the  peritueum 
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and  the  dislocated  limb  and  fixed  in  the  vsll  a  little 
aiiove  and  Whind  the  line  of  the  body.  The  jiuUeys 
are  fixed  to  the  lower  part  of  the  thigb,  jnst  aliove  the 
knee,  by  a  leather  collar,  and  extension  is  made  down- 
wards, backwards,  and  outwards  by  filing  the  other  end 
of  the  paltey  to  a  staple  driven  in  the  floor  to  some  dis- 
tance beyond  and  external  to  tlie  foot  of  the  bed  (Fig, 
86).    After  extension  lias  been  made  for  » 


assistant  lifta  the  head  of  the  hone  overthe  brim  of  the 
acetabulum,  hy  means  of  a  Iflwel  passeil  around  the 
iipi>er  part  of  the  thigh.  Sometimes  rotation  inwards 
during  extension  will  facilitate  reduction. 

AnomnlODs  or  Irregular  dislocnlion  orthe 
hip- — A  very  considerable  number  of  anomalous  or  ii'^ 
regular  dislocations  of  the  lii]i  have  at  Tarious  times 
been  recorded,  and  are  to  be  found  scattered  up  and 
down  the  pages  of  medical  literature.  It  would  be 
impossible,  even  if  it  were  profitable,  in  the  narrow 
limits  of  this  work  to  cnnmei-ate  all  these  cases.  Still, 
at  the  same  time,  it  is  impossible  to  entirely  ignore 
these  irregular  forms  of  displacement,  and  it  c 
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advisable  to  advert  biiefly  to  some  which  appear  to  bo 
of  importance,  and  to  have  constant  and  distinctive 
characters.  At  the  same  time,  bearing  in  mind  that 
those  mentioned  are  not  the  only  anomalous  dis- 
locations which  may  occur,  but  that  many  varieties  of 
each  form  may  take  place,  and  that,  as  was  pointed 
out  at  the  commencement  of  this  chapter,  there  ia 
good  reason  to  beheve,  as  Mr,  Bryant  has  so  aptly  ex- 
pressed it,  "  that  the  head  of  the  thigh  bone  may  rest 
at  any  point  round  its  socket" 

In  the  dislocations  backwards,  the  principal 
anomalous  or  irregular  dislocations  are  (1)  when  the 
bead  of  the  femur  ia  much  in  advance  of  its  usual 
position  on  the  dorsum  ilii  and  rests  on  the  hone  above 
the  anterior  inferior  spinous  process,  or  even  in  front 
of  this  process,  so  that  the  neck  of  the  bone  rests 
against  the  notoh  between  the  superior  and  inferior 
spinous  processes.  This  form  has  i-eceived  the  name 
of  the  "  iuproKpinoui."  (2)  When  the  head  of  the 
bone,  being  displaced  downwards  and  backwards,  rests 
npon  the  upper  part  of  the  tuberosity  of  the  ischium, 
or  somewhat  near  the  small  sciatic  notch,  or  it  may 
be  in  this  cavity.  (3)  When  the  head  of  the  bone  lies 
near  the  anterior  superior  spinous  process  of  the  ilium, 
and  the  limb  is  everted.  This  is  sometimes  called 
"  Monteggia'a  dislocation."  Of  the  anomalous  dis- 
locations forwards,  (4)  the  dislocation  into  the 
periniBum ;  (5)  the  8ubs|iinou8,  and  (6)  that  where 
the  head  of  the  bone  is  thrown  above  and  partially 
behind  the  pubes  (the  "  guprapubic ")  are  the  moat 
important. 

1.  SapraspiDons. — This  appears  to  be  a  by  no 
means  uncommon  modification  of  the  dislocation  on  to 
the  dorsum  ilii.  There  ia  very  considerable  shorten- 
ing, sometimes  as  much  as  three  inches.  The  hip  is 
flattened  and  the  whole  limb  everted.  The  trochanter 
cannot  be  felt.     The  head  of  the  boue  ia,  however, 


"     458 


Fkactukss  and  Dislocations.       [seci,  iv. 

plainlj  to  be  felt  above  asd  int«mal  to  the  anterior 
ijiferior  spiae,  moving  in  unison  with  the  movements 
of  the  thigh.  Any  motion  of  the  limb  can  only  be 
accomplished  with  difficulty,  anil  is  attended  with 
great  pain. 

2.  In  the  dislocation  downwards  and  back- 
wards  there  is  shortening,  and  the  limb  is  strongly 
inverted,  so  that,  as  in  a  cose  recorded  by  Sir  Aatley 
Cooper,  "  the  limb  formed  hulf  a  right  angle  with  the 
body."  The  thigh  in  these  cases  is  sometimes 
markedly  Qesed ;  at  other  times,  less  bo.  When  the 
displaced  head  rests  on  the  tuberosity  of  the  isc!iium 
it  is  plainly  to  be  felt,  when  it  is  lodged  in  or  near  the 
leaser  sciatic  notch  it  is  not  so  distinct. 

3.  Monlegiria's  dislocation.  —  Perhaps  the 
most  important  of  these  anomalous  dislocfttions  is  the 
one  known  by  the  above  name,  inasmuch  as  the 
eversioD  which  exists  in  these  cases  might  constitute  a 
probable  source  of  error  in  diagnosia  The  dislocation 
to  a  very  considerable  extent  resembles  the  gupn^ 
spinous,  where  also  there  is  eversion  ;  but  the  head  of 
the  bone  usually  lies  on  the  doraum,  though  consider- 
ably nearer  the  anterior  superior  spinous  process  than 
in  the  ordinary  form  of  luxation.  The  princip^ 
oharacteristic  is  that  the  linib  is  rotated  considerably 
outwai-ds,  instead  of  inwards,  otherwise  it  resembles  in 
its  symptoms  the  ordinary  dorsal  form  of  dislocation. 

i.  Dislocation  into  the  periuteum  has  al- 
ready been  alluded  to.  It  must  be  simply  regarded  as 
an  exaggerated  form  of  the  luxation  into  the  obturator 
fommen.  The  symptoms  are  the  same,  but  more  pro- 
nounced. 

5.  Subspinons.— This  dislocation  has  also  been 
mentioned  in  the  section  devoted  to  the  consideration 
of  dislocation  on  to  the  pubes.  The  head  of  the  bone  is 
placed  a  little  belowand  to  the  inner  side  of  the  anterior 
inferior  spinous  process  of  the  ilium,  resting  against 
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the  front  of  the  horizontal  ramus  of  the  pnbea.  There 
is  shortBtting,  and  iwiation  outwards  us  in  the  dis- 
location on  tothepubea,  hut  the  limb  is  less  abducted 
and  lesa  advanced  than  it  is  in  this  form  of  luxation. 

6.  Suprapnbjc  dislocation. — Stokes  has  de- 
scribed two  cases  of  dislocation  forwards  and  upwards, 
where  tho  head  of  the  bone  was  displaced  above  and 
partially  behind  the  pubes,  and  pro|ioseB  to  deaignate 
them  by  the  term  "suprapubic  dislocation."  The 
symptoms  observed  ajipear  to  be  identically  the 
same  aa  those  met  with  in  ordinary  dislocation  on 
to  the  pubes,  with  the  exception  that  the  head  of 
the  bone  cannot  be  felt 

Old  dislocatioDS. — In  dislocations  of  the  hip 
which  have  been  allowed  to  remain  unreduced,  the 
question  will  sometimes  arise  as  to  how  long  after 
the  accident  the  reduction  should  be  attempted. 
Two  points  have  to  be  considered  in  connection  with 
this  subject ;  first,  the  possibility  of  reduction ;  and 
secondly,  the  advantages  to  be  gained  if  the  reduction 
is  elfeoted,  and  the  disadvantages  which  may  arise 
from  the  eflbrts  of  the  surgeon  to  replace  the  head  of 
the  bone.  With  regard  to  the  first  point,  namely,  the 
possibility  of  returning  the  head  of  the  bone  into 
its  socket,  thei-e  can  be  no  doubt  that  the  attempt 
is  far  more  hopeful  in  the  present  day,  with  the 
advantage  derived  from  anaesthetics,  than  it  was  in 
Sir  Astley  Cooper's  time,  who  fixed  a  period  of  two 
months  as  that  during  which  reduction  should  be 
efl'ected.  Under  the  influence  of  ether  or  chloroform 
adhesions  can  be  broken  down  by  properly  applied 
force,  and  the  resistance  of  muscles,  even  when 
shortened  and  rigid  from  inflammatory  changes,  over- 
come in  a  manner  which  could  not  be  accomplished 
in  Sir  Astley  Cooper's  time.  So  that  cases  have 
been  recorded  where  dislocations  have  been  reduced 
1    longer    period    than    thiit    above 
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named  ;  and  the  first  question,  in  the  present  day, 
must  be  answered  in  the  affirmative,  namely,  that  it 
in  possible  to  reduce  the  dislocation  even  after  the 
lapse  of  Gve,  siz,  or  perhaps  even  twelve  months,* 
"Whether,  however,  the  advantages  to  be  gained  from 
the  proceeding  compensate  the  patient  for  the  risks 
which  he  must  run  and  the  probable  harm  which  may 
result,  is  a  very  doubtful  point.  After  the  lapse  of 
three  or  four  months  such  considerable  changes  occur 
in  the  old  socket  and  the  head  of  the  bone,  that  it  is 
very  questionable  whether  the  patient  would  not  have 
a  more  serviceable  limb  by  allowing  the  bone  to 
remain  in  its  new  position  and  endeavouring  to 
establish  a  false  joint  than  by  effecting  redaction, 
even  supposing  this  could  be  done  without  aJiy 
injury  to  surrounding  structures. 

Treatment  after  reduction. — After  the  re- 
duction of  a  dislocation  of  the  hip,  all  the  treat' 
ment  which  is  necessary,  in  the  majority  of  cases, 
is  to  keep  the  patient  flat  on  hia  back  in  bed  with  the 
legs  tied  together  for  about  two  weeks.  As  a  rule  no 
splint  is  required,  but  it  is  a  good  plan  and  often 
affords  considerable  comfort  and  support  to  the 
imtient  to  place  a  sandbag  on  either  side  of  the  limb ; 
a  short  one  reaching  from  the  foot  to  the  knee  on 
the  inner  side,  and  a  longer  one,  I'eacbing  as  high  as 
the  hip,  on  the  outer  side.  Under  these  circum- 
stances it  unnecessary  to  tie  the  legs  together,  but  it 
is  OS  well  to  pass  a  couple  of  turns  of  bandage  around 
the  sand-bags,  enclosing  the  leg  just  above  the  ankle. 
By  this  means  the  limb  is  steadied,  and  any  tendency 
to  rotation  is  prevented.  At  about  the  end  of  two 
weeks  passive  motion  must  be  comnieoced.  This 
must  be  done  with  great  gentleness  and  with  every 
possible  care  ;  the  joint  being  moved  in  every  directii>n 
daily  by  the    surgeon,  and  between   hia    visits   tJw 

•  Malgaigne,  tome  ii.,  p.  831. 


I 


Chap.  IV.]      TREATML 


AFTER  Reduction. 


461 


movemetits  of  the  limb  being  still  t'eatrained  b^  the 
saud-bags.  Tbe  great  fear  in.  cases  of  reduced  dis- 
location of  the  hip  is  that  the  displacement  maj  be 
repioduced  by  some  incautious  movement  on  the  part 
of  the  patient,  and  therefore  it  ia  well  to  dissuade  him 
from  making  any  voluntary  movements  until  the  torn 
ligament  and  muscles  shall  be  reunited,  but  at  the  eamu 
time  passive  motion  must  be  employed  by  the  surgeon 
to  prevent  partial  or  complete  stiffeniug  of  the  joint. 

In  some  cases  it  if<  found  that  the  dialucatioa 
will  recur.  The  patient  has  been  sent  back  to  his 
bed  in  the  belief  that  the  luxation  has  been  reduced 
and  that  the  head  of  the  bone  has  been  retui'iied 
into  its  normal  position,  and  at  the  next  examiiiation 
it  has  been  found  that  the  displacement  has  re- 
turned. This  will  probably  be  due  to  the  dislocatioQ 
being  complicated  witik  fracture  of  some  part  of  the 
riui  of  the  acetabulum,  when,  crepitus  will  be  detected; 
or  in  young  subjects  it  may  be  due  to  separation  of 
tlie  head  of  the  femur  from  its  neck  at  the 
epiphysial  line,  when  there  will  be  no  crepitus.  It 
may  also  be  due  to  the  head  of  the  femur  having  only 
been  partially  reduced,  and  having  become  lodged  in 
the  rent  in  the  capsule,  without  having  passed  com- 
pletely through  it ;  under  these  circumstances  the  dis- 
location will  probably  be  speedily  reproduced  from 
muscular  contraction  or  from  some  incautious 
movement  on  the  part  of  the  patient.  Should  such 
an  event  occur,  an  endeavour  must  be  made  to  again 
replace  the  bone,  and  this  will  generally  be  accom- 
plished without  diihculty,  and  then  extension,  must  be 
kept  up  by  means  of  a  long  splint  or  by  a  weight,  the 
limb  being  supported  by  sand-bags.  This  extension 
must,  be  maintained  for  at  least  four  weeks  in  any 
case  where  fracture  is  suspeated,  and  the  patient  must 
be  prepared  for  the  result  that  there  will  probably  be 
some  permanent  rigidity  about  the  joint. 
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Compound  dislorntions.— A    dislocation 

tlie  hip  joint  witli  an  external  wound  comiuiinicatii^ 
with  the  joint  surfaces  is  of  very  uncommon  occurrence. 
This  is  partially  due  to  the  depth  of  the  articulation 
and  the  thick  layer  of  gluteal  muscles  by  which  it  is 
covered  on  that  side  on  which  dislocation  usually 
occura,  and  partly  to  the  manner  in  which  luxations  of 
the  hip  joint  occur.  When  a  compound  dislocation 
of  this  articulation  is  produced  it  is  generally  caused 
by  some  extreme  form  of  crushing  violence,  and  the 
accident  is  generally  attended  by  oilier  injuries  which 
speedily  render  it  fatal.  Should  such  acaseoccu 
displacement  must  be  reduced  as  in  a  simph 
location,  and  the  case  treated  on  ordinary  surgicaJl 
principles.  Under  any  circumstances  it  must  b«„ 
regarded  as  an  accident  of  the  gravest  nature,  an^' 
fi-auglit  witli  danger  from  the  first. 

Dislocation  of  the  Patella. 
Dislocations  of  the  patella  are  uaualjy  described  U 
taking  place  in  a  direction  outwards,  inwards,  edge- 
ways, or  upwards.  But  the  latter  form  of  displacement 
can  scarcely  deserve  the  name  of  dislocation,  though 
it  is  a  displacement  of  the  articular  surfacea  from  one 
another.  It  ia,  in.  fact,  primarily  a  rupture  of  the 
ligamentum  patellEe,  or  a  separation  of  this  ligament 
from  its  attachment  to  the  tibia,  an  accident  which 
sometimes  takes  place  from  fie  same  causes  aa 
transverse  fracture  of  the  patella.  The  bone  is  sub- 
sequently drawn  upwards  above  its  usual  situation  by 
the  action  of  the  quadriceps  extensor,  so  that  this 
displacement  can  scarcely  with  more  justice  be  con- 
sidered a  dislocation  than  the  displacement  of  the 
upper  fragment  of  the  patella  in  transverse  fracture  of 
this  bone.  Very  much  on  the  same  lines  a  dislocation 
dovwiwards  has  been  described  by  some  authors,  a 
displacement  which   can   only  take   place  when  tha 
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extensor  muscles  of  the  thigh  have  jiriraarily  beea 
torn  from  the  bone,  or  ruptured. 

Dislocation    or   tbe    patella   ontivaTde.- 

Tliis  is  by  far  the  most  common  form  of  displacement 
of  the  patella.  The  greater  frequpncy  of  this  Tariety 
of  displacement  is  due  to  two  causes,  a^  to  whether  the 
injury  arisea  from  muscular  contraction,  or  from  direct 
violence. 

(1)  I/ihs  dislocation  arises  jrow.  muscular  action, 
"When  the  quadriceps  extensor  muscle  contracts,  the 
tendon  of  this  muscle,  the  patella,  and  the  ligamentum 
patellce,  act  in  a  stmigbt  Una  In  consequence  of  the 
obliquity  of  the  femur,  which  forms  au  angle  with  the 
bones  of  the  1^,  these  structures  do  not  follow  the  line 
of  the  bones,  but  have  a  tendency  to  draw  the  patella 
outwarJs,  beyond  the  angle  of  the  bones.  Under 
ordinary  circumsbinces,  in  quiet  contraction  of  the 
muscle,  the  greater  prominence  of  the  extflrnai  condyle 
in  front  counteracts  this  tendency  ;  but  if  a  sudden 
and  Nfiolent  contraction  taiea  place,  the  bone  may  over- 
come this  obatacle  and  a  dialocation  outwards  result. 

(2)  J/ the  diahcatioH  arises  frorn  direct  viohnea. 
If  a  violent  IjIow  lie  received  on  the  patella,  the  bone 
mainly  resting  against  the  articular  surface  of  the 
outer  condyle  is  moi-e  easily  driven  in  a  direction  out- 
wards than  it  would  be  inwards,  in  consequence  of 
its  not  being  in  such  complete  contact  with  the  internal 
condyle,  and  not,  therefore,  so  liable  to  glide  over  it. 
In  addition  to  this,  the  inner  border  of  the  patella  ia 
more  prominent  aiid  exposed  to  blows,  which  have  a. 
tendency  to  force  the  bone  outwards,  than  the  outer 
border  of  the  bone  which  is  protected  by  the  promi- 
neuce  of  the  estei'ual  condyle. 

Causes. — Dislocation  of  the  patella  outwards  may 
be  produced  by  sudden  muscular  contiuction,  or  by 
direct  violence.  When  arising  from  the  first  cause,  it 
is  said  to  be  more  common  in  people  suffering  from 
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genu  valgum ;  but  tbia  has  been  denied  by  Malgaigne, 
who  states  that  out  of  forty-six  cases  of  dislocation  of 
the  patella,  only  one  patient  had  knock-knees.  It  does, 
however,  tmdoubtedly  occur  in  this  affection,  and  it 
seems  reasonable  to  suppose  that  in  thi^e  persons 
where  the  angle  of  the  bones  of  the  1^  with  the  femur 
is  increased,  for  the  reasons  detailed  above,  dislocation 
outwards  would  be  more  common  than  in  those  where 
the  bones  were  more  nearly  in  a  straight  line.  For 
the  same  reason  it  is  said  to  be  more  common  in 
females,  whose  femora  have  a  more  oblique  inward 
direction  than  in  mates. 

Professor  Streubel   considers    the    subject    of 
mechanism    of   dislocation    of   the   patella,  and    fr< 
ex])eriments  on  the  dead  body  concludes  that  it 
only   occur  in  joints  whose  ligaments  have  been 
viously  relaxed.* 

Dislocation  of  the  patella  generally  takes  plaoft 
when  the  leg  is  extended.  During  the  Uexe^J 
position  the  patella  is  sunken  between  the  con*. 
dyloa  of  the  femur,  and  is  firmly  held  in  contact 
with  their  articHlar  surfaces  by  the  ligamentum 
patellte  and  the  extensor  muscles  of  the  thigh.  But 
when  extended,  or  partially  extended,  these  straoturea 
and  the  capsular  ligament  are  relaxed,  and  the  patella 
is  not  so  fixed,  and  therefore  more  likely  to  be  dia- 
placed  either  by  a  sharp  blow  or  by  spasmodic  vave- 
traction  of  the  quadriceps  extensor  muscle.  • 

The  dislocation  may  be  complete  or  partiaL  Whea. 
complete,  the  bone  is  thrown  entirely  off  the  articular' 
surface  of  the  femnr,  and  undergoes  a  partial  rotation 
on  a  longitudinal  axis  through  its  own  centre.  The 
ai-ticular  surface  of  the  patella  thus  rests  against  the 

•■  Sohmidt'a  ' '  Jahrb. ,"  vol,  cuiii. ,  p.  311,  and  vol  Eim..  p.  54, 
1866.    Sm  ftlBO  »  CBse  bj  Mr.  John  Wootl 
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outer  Borface  of  the  outer  condyle  ;  the  inner  border 
ia  directed  forwards,  and  the  outer  backwards.  The 
ligameatum  patellie  is  Boniewhat  tvisted.  In  the 
partial  dislocation  there  is  not  complete  dispiaoement 
of  the  cartilaginoua  surfaces  from  each  other,  The 
inner  articulai-  facet  of  the  patella  rests  on  the  surface  of 
the  external  condyle.  There  is  also  a  certain  amount 
of  rotation  of  the  hone,  so  that  the  outer  border  is 
directed  forwards,  and  the  anterior  auhcutaneoua  sur- 
iace  looks  inwards  and  forwards. 

In  the  complete  form  of  dislocation  the  anterior 
part  of  the  capsular  ligament  is  usually  torn,  and 
sometimes  ext^aively  so ;  but  this  ia  not  necessarily 
the  case,  for  it  would  appear  that  complete  dislocation 
may  occur  without  laceration.*  Incomplete  luxation 
can  undoubtedly  occur  without  any  laceration  of  the 
capsule  at  all. 

Symptoms.  —  The  leg  is  extended  or  slightly 
flexed,  and  ia  fixed  in  this  position,  any  attempt  to 
flex  the  limb  being  attended  with  very  great  pain. 
The  knee  is  flattened  and  appears  broader  than 
natural,  and  a  depression  is  to  be  felt  in  the  position 
which  the  patella  normally  occupiea,  and  at  the  bottom 
of  this  the  groove  between  the  condyles  of  the  femur 
can  sometimes  be  made  out.  On  the  outer  side  of  the 
joint  is  to  be  felt  a  hard  mass,  which  can  usually,  with- 
out difficulty,  be  recognised  as  the  patella,  especially 
if  the  limb  ia  semiflexed.  The  tendon  of  the  quadri- 
ceps extensor  forms  a  hard  tense  band  above  the 
patella,  having  an  oblique  direction,  upwards  and  in- 
wards, and  if  the  limb  is  extended  the  bgamentum 
patellEe  stands  out  in  relief,  less  so  if  the  limb  ia  flexed. 
In  the  partial  displacement  the  limb  is  extended,  and 
the  patella  forms  a  prominent  swelling  on  the  outer 
border  of  the  articular  surface  of  the  femur.     The 
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extemal  border  can  be  £elt  prominently  projecting  for- 
wards under  the  skiii,  and  the  flat  anterior  surface, 
inclined  inwards,  can  be  traced  downwards  into  & 
depression  between  the  condyles.  The  external  articu- 
lar facet  of  the  patella  can  be  felt  beneath  the  skiu 
behind  the  prominent  external  border. 

Dislocation  inwards, — This  form  of  disloca- 
tion is  of  very  rare  occurrence  From  recoi-ded  cases 
it  would  appear  to  be  always  caused  by  direct  violence 
applied  to  the  outer  edge  of  the  bone,  and  never  to  be 
the  result,  like  the  displacement  outwards,  of  muscular 
conti-action.  This  form  of  dislocation  may  be  either 
complete  or  incomplete.  In  the  former  case  the 
jiatella  is  completely  thrown  off  the  articular  surface 
of  the  femur,  and  undergoes  the  same  partial  rotation 
as  occurred  in  the  other  form  of  dislocation.  The 
cartilaginous  surface  of  the  patella  rests  against  the 
inner  surface  of  the  inner  condyle,  and  the  outer 
margin  of  the  bone  projects  forwards,  so  that  the 
Itgamentum  patellfe  is  partiaUy  twisted.  In  the 
incomplete  dislocation  the  outer  articular  facet  of  the 
patella  rests  against  the  inner  condyle  of  the  femur, 
and  the  inner  border  is  directed  forwards,  the  outer 
being  buried  in  the  interoondyloid  notch 

The  symptoms  are  very  much  the  same  as  in  those 
of  the  dislocation  outwards,  with  the  exception,  of 
course,  of  the  fact  that  the  patella  forms  a  prominent 
swelling  on  the  inner  instead  of  the  outer  side  of  the 
joint.  The  limb  is  extended,  or  only  slightly  flexed, 
and  fixed  iu  this  position,  any  attempt  to  move  it 
causing  great  pain.  There  is  a  depression  in  the 
normal  position  of  the  patella,  at  the  bottom  of  which 
the  interoondyloid  notch  of  the  femur  can  be  felt, 
proi'ided  the  amount  of  swelling  is  not  great.  The 
patella  forms  a  well-defined  tumour  on  the  inner  side 
of  the  internal  condyle,  its  external  border  being 
prominently  marked  and  projecting  forwards  nnder.^' 
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the  akin  in  the  com|jlete  dislocation  ;  whereas,  in  the 
incomplete  fona,  the  symptoins  are  leas  marked  and 
the  internal  border  tilts  forwards. 

Xreatmentr— The  reduction  of  these  dislocationB 
outwards  or  inwards  is  generally  effected  without 
diflicuity.  It  is  for  the  moat  part  desirable  to  ad- 
minister an  antesthetic  to  fa^silitate  reduction,  but  if 
this  should  not  be  available,  the  end  can  generally  be 
accomplished  without  it. 

The  fimt  object  is  to  relax  aa  far  as  possible  the 
quadriceps  extensor  muscle,  and  this  is  to  be  done  by 
laying  the  patient  on  his  back,  with  the  trunk  raised 
by  means  of  pillows,  and  flexing  the  thigh  on  the 
pelvis.  The  knee  is  then  to  be  gi-asped  by  the  fingei-e 
of  the  But^eoD,  and  the  margin  of  the  patella  whicb  is 
farthest  from  the  centre  of  the  joint  forcibly  depressed. 
This  will  have  the  effect  of  raising  the  other  edge, 
which,  being  tilted  over  the  condyles,  is  immediately 
drawn  by  the  action  of  the  miiBcles  into  its  natural 
situation.  The  best  manner  of  accomplishing  this  ia 
for  the  surgeon,  to  kneel  on  the  bed,  facing  his  patient 
He  then  places  the  injured  limb  on  his  sboulder,  and 
by  carrying  his  body  forwards  over  that  of  hia  patient, 
acutely  flexes  the  thigh  on  the  pelvis  (the  leg  at  the 
same  time  being  extended  on  the  thigh),  and  has  at 
the  same  time  both  hands  free  to  manipulate  the  dis- 
placed bone  into  position. 

After  reduction,  some  swelling  and  effiteion  into 
the  joint  must  be  anticipated,  and  the  limb  should  be 
fixed  on  a  ham-splint,  and  ice  or  Leiter'a  tubes  applied 
for  a  few  days.  At  the  end  of  two  or  three  weeks 
passive  motion  should  be  commenced,  but  the  limb 
during  the  intervals  of  movement  should  be  kept  quiet 
with  a  knee-cap  for  some  weeks  longer.  And,  inas- 
much as  these  dislocations  are  veiy  liable  to  recur  on 
the  slightest  cause,  it  is  often  advisable  to  recommend 
a  patient,  eapeciaily  if  there  is  any  tendency  to  genu 
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valgum,  to  wear  some  artificial  suppwrt,  in  the  shape 
of  an  eluatic  knee-cap  or  bandage,  for  tl  e  rest  of  his 
life. 

DIslocntlon  edgeways  (or  vertical  rota- 
Uob]  of  the  patella."— In  this  peculiar  displace- 
ment the  patella  undergoes  a  vertical  rotation  around 
a  longitudioal  axis  through  the  centre  of  the  bone. 
In  conseqnence  of  this,  its  sui-facea,  instead  of  being 
directed  forwards  and  backwards,  are  directed  inwards 
and  outwarda,  while  one  of  its  borders  projects  promi- 
nently under  the  skin,  and  the  other  is  lodged  in  the 
interctindyloid  notch.  It  would  appear  tliat  in  the 
majority  of  cases  the  rotation  of  the  Hone  is  in  a 
direction  outwards,  so  that  the  outer  border  is  wedgetl 
into  the  notch,  while  the  inner  border  projects  for- 
wards under  the  stretched  skin.  In  some  cases  a 
greater  rotation  even  than  this  takes  place,  and  the 
bone  may  be  turned  almost  completely  round,  so  that 
the  anterior  subcutaneous  surface  faces  the  condyles, 
while  the  posterior  articular  surface  presents  anteriorly. 

Causes.— The  principal  cause  of  this  singular 
accident  appears  to  be  a  direct  blow  on  the  edge 
of  the  patella,  while  the  limb  is  in  a  semiflexed 
positioiL  In  other  cases  the  accident  has  been  said 
to  occur  from  violent  muscular  contraction,  conjoined 
with  a  twist  of  the  leg,  as  in  jumping  with  the  foot 
inverted  or  everted. 

Symptoms.— The  symptoms  of  the  dislocation 
are  moat  marked,  and  can  acarcely  be  mistaken.  The 
patient  complains  of  aevere  pain  in  the  knee,  especially 
njwn  any  attempt  being  made  to  move  it.  The  limb 
is  completely  extended,  and  any  attempt  to  Bex  it 
impossible    without   causing  the   most   violent  pain. 

n  of  tha 

^  Gazelle  for  1862. 
iL,  pflgc  2G3.     AlMp 
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The  patella  is  easily  to  be  felt,  its  protnineitt  border 
ibrming  a  hard  well-marked  ridge  under  the  stretched 
skin,  with  a  d  ^iiresBion  on  either  fiide  of  it 

Trcatmcat. — In  the  majority  of  cases  reduction 
-can  be  effected  without  much  difficulty,  but  occaBion- 
ally  cases  have  been  recorded  in  wliich  the  greatest 
amount  of  difficulty  haa  been  experienced  in  efiecting 
reduction,  and  in  some  rare  inatancea  it  has  been 
found  to  be  impossible,  even  though  the  ligamentum 
patelJre  and  the  tendon  of  the  quadriceps  extensor 
muscle  have  been  freely  severed  from  the  bone.  Prob. 
ably  the  difficttlty  in  these  cases  has  arisen  from  the 
bone  being  locked  in  a  hole  in  the  capsule,  or  from 
having  become  entangled  or  twisted  in  the  aponeurotic 
stnictures  which  surround  and  coTer  iL  According 
to  Maigaigne,  the  difficulty  arises  from  tho  upper 
extremity  of  the  bone  becoming  firmly  wedged  in  the 
intercondyloid  notch. 

Aa  a  rule,  reduction  of  the  displacement  may  be 
accomplished  by  suddenly  and  forcibly  bending  the 
knee.  Agiiin,  in  other  cases  reduoticm  may  be  efiected 
by  manipulation,  while  the  limb  is  in  an  extended 
position.  The  leg  being  extended  on  the  thigh,  and 
tlie  thigh  flexed  on  the  pelvis,  as  in  the  reduction  of 
the  lateral  displacements  of  the  patella,  the  prominent 
edge  of  the  bone  is  to  be  firmly  pressed  upon  in  such 
a  direction  as  to  cause  it  to  undergo  a  retrograde 
vertical  rotation  to  that  wjiich  it  has  taken  in  pro- 
ducing the  displacement  Oases  must  be  very  rare 
indeed  in  which  these  methods,  efficiently  applied, 
under  the  influence  of  auiestheticfl,  will  not  succeed  in 
efiecting  reduction,  so  as  to  necessitate  what  has  been 
recommended  by  some  surgeons,  the  subcutaneous 
division  of  the  ligamentum  patellas  or  any  part  of  tlie 
capsule  which  may  be  felt  to  be  on  tlie  stretch.  Such 
a  proceeding  is  not  to  be  rashly  undertaken,  nor, 
indeed,  do  the  records  of  cases  where  it  hiia  been  done 
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induce  na  to  resort  to  such  a,  measure',  since  even  after 
division  of  thpse  structures  failure  to  effect  reduction 
baa  occurred,  and  the  operation  has  been  attended  with 
the  most  serious  and  even  fatal  resulta  At  the  same 
time,  it  must  be  borne  in  minil,  before  these  consider^ 
able  risks  are  encountered,  that  failure  to  effect  reduc- 
tion does  not  condemn  the  patient  to  any  verj  serious 
evil,  since  a  fairly  useful  limb  will  probably  result,  even 
though  the  dislocation  is  allowed  to  remain  unreduced. 

DlSLOOATlOS   OF  THE   KnEB. 

Traumatic  dislocation  of  the  knee  is,  by  no  means, 
a  common  accident,  and  ia  always  the  result  of 
extreme  violence.  Dislocation  may,  however,  occur 
in  four  principal  dii-ectiona,  viz.  forwai-ds,  backwards, 
inwards,  and  outwards;  or  in  some  oases  we  may 
hare  a  combination  of  two  of  these  displacements, 
and  the  tibia  may  be  dislocated  from  the  femur  either 
forwards  and  laterally  or  backwards  and  laterally. 

All  these  dislocations  may  be  complete  or  incom- 
plete. The  rule  would  appear  to  be  for  the  lateral 
dislocations  to  be  partial,  and  the  antero- posterior 
complete.  To  this  rule,  ho'ft-ever,  there  are  many  ex- 
ceptions. 

The  lateral  dislocations  are  of  more  common  occur- 
rence than  the  antero-posterior ;  so  that  the  usual 
dislocation  is  a  partial  dislocation  laterally,  the  ex- 
ternal articular  surface  of  the  tibia  being  thrown  oa 
to  the  iaterual  condyle  of  the  femur,  or  the  internal 
articular  surface  of  the  tibia  on  the  external  condyle 
of  the  femur. 

Causes,— These  dislocations  can  only  be  produced 
by  very  extreme  violence,  sufficient  to  tear  the  strong 
ligaments  which  bind  the  bones  together.  The  form 
of  violence  by  which  the  injury  is  usually  produced  ia 
when  some  force  ia  applied  to  the  femur  while  the 
leg  is  fixed,  especially  if  it  is  associated  with  aom^~t 
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rotation  or  twistinsf  of  one  hone  on  the  other.  It 
therefore  often  arises  from  a  person  jumping  from  a 
carriage  whilst  it  ia  in  rapid  motion,  or  by  falls  from 
a  great  height.  As  soon  as  the  feet  reach  the  ground 
thej  become  a  fixed  point,  and  the  weight  or  momen- 
tum of  the  body,  especially  if  it  ia  combined  with 
some  twisting  of  the  teunk,  causes  an  enormous  strain 
on  the  ligaments  of  the  knee  joint,  which  give  way, 
and  dislocation  is  produced.  The  accident  may  also 
be  caused  by  a  person  falling  from  his  horse  while  it 
is  running  away,  and  being  carried  along  with  it  from 
tlie  foot  becoming  entajigled  in  the  stirrup.  Leas 
commonly  the  accident  may  he  occasioned  by  violence 
applied  to  the  leg  while  the  thigh  is  fixed. 

DislocHtioD  forwards. — Displacement  of  the 
tibia  forwards  from  the  femur  is  a  more  common  acci- 
dent than  displacement  of  the  same  bone  backwards,  and 
may  be  comjilete  or  incomplete,  generally  the  former. 
The  displacement  in  these  cases  ia  very  great,  the 
popliteal  surface  at  ths  back  of  the  tibia  testing  on 
the  anterior  surface  of  the  lower  end  of  the  femur,  so 
that  the  articular  surface  of  the  former  bone  is  some- 
times as  much  as  four  inches  (Astley  Cooper)  above 
the  level  of  the  extremity  of  the  condyles  of  the  latt«r 
(Fig.  87).  Often,  also,  there  is  a  alight  lateral  displace- 
ment aa  well,  so  that  the  inner  tuberosity  of  the  tibia 
projects  on  the  iimer  side,  or  the  head  of  the  fibula 
on  the  outer  side.  In  the  dislocation  forwards  the 
projection  of  the  condyles  of  the  femur  in  the  popliteal 
space  appears  to  produce  more  compression  than  the 
head  of  the  tibia  does  in  the  backward  dislocation,  and 
fiometimes  even  severely  injures  and  lacei'atea  the  pop- 
liteal vessels  and  nerve. 

SymptwniB. — The  deformity  which  is  produceit 
by  this  dislocation  is  so  marked  that  the  nature  of  the 
lesion  can  scarcely  escape  recognition.  The  limb  ia 
generally  estended,  but  may  he  flexed,  and  there  ia 
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usually  a  certain  amount  of  rotation  of  tte  le^,  some- 
tiioea  inwards,  sometimes  outwaitla,  according  as  the 
tibia  is   displaced   inwards    or    outwards    from    the 
middle  line  of  the  limb.     Tliere  is  considerable  short- 
ening, sometimes  to  the  ex- 
tent of   four  or    five  int^es 
(R.  Adams),  generally  about 
two   or   three   inches.      The 
condyles   of    the   femor   are 
plainly    to    be    felt     and 
recognised  by  their  rounded 
form,    Tinder    cover    of    the 
muscles  of  the  calf.       Below 
them    is    a    hollo%r    or   de- 
pression.     The  head  of  the 
tibia  projects  in  front,  form- 
ing   a    marked    swelling   in 
front    of     the    knee    on    a 
higher  level  than  the  swell- 
ing   produced    by   the    con- 
dyles  of  the  femur  behind. 
The    patella  is    generally 
sitnated   in   a    hollow    above 
the   articular   surface   of  the 
tibia,  and  is  quite  movable, 
"'"°'V^J';"™li*"'"Jin"i!',r'''aiLSM     *^^    quadriceps   estenaor 
i'/ilmi'Th"  ™?M?Si'ri'f^au'rt's°M     being  lax  and  loose.     Sorae- 
»LV!-'"\}ln'"nve' "Tifo'mi^     times,  however,   it  ia  stated 
ti'luSr"" '"" '""^'''"°'""'     t*!^*    ''^^  patella    has    been 
found  resting  in  front  of  the 
tuberosities  of  the  tibia,  or  displaced  to  one  or  other 
Bide  of  thpm.     The  limb  below  the  fence  is  swollen 
and  colli,  and  the  pulsation  in  the  tibial  arteries  is 
absent,  or  much  more  feeble  than  on  the  opposite  side 
of  the  body.     Occasionally  intense  pain  is  complained 
of  in  the  leg  and  foot  from   compression  of  the  in- 
ternal poplit«il  nerve. 
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Dislocation  of  the  tibia  bacifwards. — This 
form  of  luxation,  appears  to  take  place  less  fre- 
quently than  the  dislocation  forwards  aa  tlie  result  of 
injury,  though  a  much  more  frequent  condition  when 
arising  from  pathological  causes,  in  consequence 
of  the  action  of  the  hamstring  muscles  having  a 
tendency  to  gradually  displace  the  tibia  backwards 
after  destruction  of  the  articulation  lias  taken  place. 
Tte  dislocation  may  be  complete  or  incomplBt&  Whea 
it  is  complete  the  displacement  of  the  bones  does 
not  appear  to  be  aa  great,  in  the  majority  of  cases,  as 
in  the  forward  luxation.  The  anterior  surface  of  the 
upper  margin  of  the  tibia,  as  a  rule,  rests  against  the 
posterior  surfaces  of  the  two  condyles  of  the  femur  at 
their  most  prominent  part.  Sir  Astley  Cooper  has, 
however,  recorded  a  case  in  which  the  head  of  the 
tibia  was  displaced  backwards  and  upwards  above  the 
.level  of  the  condyles,  and  rested  against  the  ]x>pliteal 
surface  at  the  hack  of  the  femur. 

Symptoms. — The  signs  of  the  dislocation  are 
well  marked,  and  the  alteration  in  the  shape  of  the 
limb  is  BO  characteristic  that  the  injury  can  hardly  be 
itiistaken.  The  limb  is  generally  semiSexed,  but  may 
be  extended.  In  some  cases  it  has  been  stated  that  it 
has  been  found  to  be  hyper- ex  tended  and  bent  for- 
wards. There  is  a  well-marked  rounded  pi-ejection  of 
the  condyles  of  the  femur,  with  the  skin  tensed  over 
them  at  the  front  of  tlie  knee,  and  a  transverse  de- 
pression below;  or  if  the  limb  is  flexed,  the  ligamentum 
]>atellte  stands  out  in  relief  with  a  marked  depression 
on  either  side  of  it  (Fig.  88).  The  pati-lla  rests  on 
tlie  groove  between  the  two  condyles  in  an  oblique 
direction,  so  that  its  anterior  surface  is  directed  mora 
or  less  downwards,  and  its  upper  border  projecU 
forwards.  The  head  of  the  tibia  is  to  be  plainly  felt 
in  the  ham,  where  it  forma  a  projection  among  the 
muscles  of  tlie  call     There  is  shortening  of  the  limb, 
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but  raruly  to  the  Bsme  amoutit  as  in  the  other  antero- 
[loaterior  dislocation.  It  seldom  exceeds  an  inch,  and 
a  half,  01'  at  the  most  two  inches. 

In  the  incomplete  forms  of  these  antero-posterior 
dislocations  the  symptoms  are  the  same  as  in  the 
complete  form,  differing  ouly  in  their  degree,  being 
less  pronounced,  less  marked. 
In  the  incomplete  form 
whethe  fonva  da  or  back 
■wa  da  the  p  pi  teal  vesBels 
and  n  rve       ually    scape  any 


Treatment.  —  The      -e- 

1  tion  of  th  d  loLat  ons 
s  enerall  a  y  th  amount 
of  lacerat  n  of  eunound  n^ 
stru  tu.  s  la  so  great  that  o 
in  p  dm  nt  '&  red  bj  their 
t  na  n  n  ae  t  ng  da  t  on 
aj  d  at  the  sam  time  the 
anatoD  al  ontigurat  on.  of 
the  b  n  entenng  nto  the 
f  rmat  on  of  the  jo  t  offers 
1  ttle  no  obstacle  to  ts  easy 
°  f  ™.  \       ^     ^^   lip'   1  ment 

""  '■  ;  n    ally  ad     abl 

h     pat    nt    unde 
though     f  this 


T    ia  baLk   arda 


to    place 

the    nfluen  e   of  an   ante  th  t 

not  ens  iy  to  be  ohta  ned  and  the  d  slocation  is  recen( 
t  s  p  bable  that  the  redu  t  n  roaj  he  effected 
out  th  B  m  ana  The  pati  t  b  ng  la  d  on  h  a 
and  CO  inte  xt  ns  n  b  ng  made  by  an  assistant 
grasp  ng  the  «!  p  r  part  of  the  th  gh  w  th  both  hands 
o  what  s  bett  by  e  na  f  a  belt  passed  betwe  n 
tl  th  hs  and  fastened  to  th  h  ad  of  the  bed  so 
that  t  shall  p  -e     upo     the  ran       of  th     pi       and 
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ischium,  a  second  assistant  makes  extension  from  the 
ankle  and  foot  in  the  direction  of  the  axis  of  the 
miaphiced  leg.  After  steady  extension  has  been 
maiotained  for  some  time,  the  surgeon  should  en- 
deavour to  facilitate  reduction  by  making  firm  pressure 
on  the  projecting  head  of  the  tibia  ;  in  the  dislocation 
forwards,  the  head  of  the  bone  being  pressed  down- 
wards and  backwards ;  in  the  dislocation  backwards, 
being  pressed  in  the  opposite  direction  ;  while,  at  the 
same  time,  he  steadies  the  lower  end  of  the  femur 
with  the  other  hand.  Some  surgeons  recommend  that 
extension  should  be  made  while  the  thigh  is  in  a 
flexed  or  semiSexed  position,  in  order  that  tha 
quadriceps  exteosor  muscle  should  be  more  or  less 
relaxed,  but  this  would  appear  to  be  scarcely  neces- 
sary, the  muscle  being  flaccid  and  oU'ering  no  impedi- 
ment to  reduction. 

After  the  bones  have  been  replaced  in  position, 
the  limb  is  to  be  maintained  in  a  condition  of  perfect 
rest  on  a  splint  for  two  or  three  weeks,  and  cold 
lotions  or  ice  ap]ilied  in  order  to  combat  the  secondary 
inlianimation  and  efiusion  which  is  sure  to  follow. 
At  the  end  of  this  time  passive  motion  shoiild  be 
commenced,  at  first  carefully  and  cautiously,  and  the 
limb  in  the  interim  maintained  in  a  fixed  position. 
For  some  time  the  patient  should  be  enjoined  to  wear 
a.  knee-cap,  since  the  main  support  of  the  joint,  the 
ligaments,  having  been  more  or  leas  extensively 
ruptured,  a  recurrence  of  the  dislocation  is  likely  to 
result  unless  some  artificial  means  of  support  ia 
employed 

If  the  circulation  in  the  tibial  arteries  has  been 
partially  or  completely  arrested  by  the  pressure  of  the 
displaced  bone,  it  will  in  all  probability  speedily 
return  upon  tiie  reduction  of  tlie  dislocation.  Should 
it  not  do  so,  and  should  the  limb  remain  swolleo,  the 
ae  a  very  serious  asjject,  as  this  will  be 
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evidunce  that  tte  popliteal  vein  or  artery  has  beea 
injured,  aod  that  amputation  will  be  necessary.  The 
advent  of  gangrene  will  at  ohm  determine  tlio  point. 

I.ateral  dislocallons  of  the  knee. — ^The 
displacement  of  tlie  tibia  to  one  or  other  side  of  the 
femar  appears  to  be  a  more  common  accid^it  than 
the  ante ro- posterior  displacement.  But,  unlike  it, 
it  is  generally  partial  or  incomplete.  Complete 
lateral  dislocation  may,  however,  take  place  without 
laceration  of  the  skin.  Mr,  Hulke  states  that  two 
cases  of  complete  simple  lateral  dislocation  are  re- 
corded by  Pitlia.* 

These  dislocations  may  be  either  inwards  or  out- 
'\TOrdB  ;  that  is  to  say,  the  outer  tuberosity  of  the  tibia 
may  bo  displaced  on  to  the  inner  condyle  of  the 
femur,  or,  incR  dgmiI,  the  inner  tuberosity  of  the  tibia 
may   be  displaced   on  to   the   outer  condyle  of  the 

The  canses  of  this  accident  are  much  the  same  as 
those  which  produced  the  antero-poaterior  dislocationa, 
except  that  the  force  is  applied  in  a  different  dii-oction  ; 
a  blow  or  any  violence  applied  laterally  to  the  leg 
while  the  thigh  is  fixed,  or  to  the  thigh  while  the  leg 
is  fixed,  will  produce  this  dislocation.  There  is  in 
the  Mus^e  Dupuytren  a  specimen  of  lateral  disloca- 
tion of  the  knee,  in  which  the  luxation  was  produced 
by  a  violent  twist  outwards  of  the  leg  of  a  patient 
who  was  tied  up  in  the  lithotomy  position. 

Symptoms. — The  signs  of  lateral  dislocation  are 
■o  marked  and  characteristic  that  a  mistake  in 
diagnoeis  is  not  likely  to  occur.  In  the  displacement 
of  the  tibia  ontwards  the  internal  condyle  of  the 
femur  projects  prominently  under  the  skin  on  the 
hmer  side  of  the  joint,  with  a  depi-ession  below,  while 
the  head  of  the  fibula  and  the  outer  tuberosity  of  the 
tibia  protrude  on  the  outer  side  of  the  knee,  with  a 
MeiiaA  Times  and  Oatrttf,  vol.  it,  p.  461 ;  1876. 
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ciipshaped   cavity    above.       The    limb   is   partially 
flexed  and  the  toes  generally  everted,  but  there  is  no    | 
shortening.      Sir  Astley  Cooper   statea  that  the   col  ' 
dyles   are    thrown    sotnewhat    backwards  as   well   f 
laterally,  and  that  there  is   therefore  a  greater  pro* 
nainence  than  natural  of  the  tibia  in  front. 

In  the  dislocation  inwards,  the  syraptoms,  n 
fis  mutandis,  are  the  same  as  in  the  dislocation  oub  | 
wards.  There  is  a  prominence  of  the  outer  condyle  I 
on  the  outer  side,  and  of  the  inner  tuberosity  of  the  ] 
tibia  on  the  inner  side,  producing  great  deformity  c^  ] 
the  knee,  which  is  easily  recognised. 

There  ia  one  form  of  injury  which  may  be  i 
taken  for    these  dislocations,  viz.  separation  of  tliB   I 
epiphysis  of  the  lower  end  of  the   femur,  and  di»-  | 
placement  of  this  fragment  of  bone  with  the  bones  j 
of  the  leg ;  and  in  every  case  in  which  dislocation  oi 
the  knee  haa  been  supposed  to  have  taken  place,  in  the 
young  subject,  the  surgeon  should  be  alive  to  the 
possibility  of  such    an    accident    having    occurred. 
The  ease  with  which  the  deformity  can  be  reduced 
by    slight    extension,    and    the    tendency   which    it 
has  to  recur  when  the  extension  ia  withdrawn,  with 
the  possible  presence  of  crepitus  or  pseudo-crepitus, 
will  at  once  point  to  the  nature  of  the  injury. 

TreatnieDt.^The  treatment  in  these   eases  i^  _ 
simple,  and  the  reduction  of  tlie  dislocation  as  a  rula  1 
efi'ected  witho«t  difficulty.     The  patient  having  I 
anssthetised  and  the  thigh  having  been  fixed  a 
the  antero-posterior  dislocations,    the   surgeon  is  t(^  I 
make  Arm  and  steady  extension  from  the  ankle,  at  th^  I 
same  time  gently  moving  the  leg  from  side  to  side^  i 
and  if  necessary  combining  this  movement  with  slig'  ' 
rotation.     Under  these  circumatances  the  bones  w 
generally,    without  much    difficulty,    be   restored 
their  natural  position.     The  limb  must  then  be  con- 
fined on  a  splint,  and  any  consecutive  inflammatio" 


478  FftACrVRES  AftD  DlSLOCAT!0/rs. 

be  treated  on  ordinary  surgical  principles, 
cases  the  injury  will  be  followed  by  comparatiyely 
little  disturbance,  and  the  patient  recover  epeedilj 
with  a  perfectly  useful  limb.  But,  on  the  other  hand, 
violent  inflammation  may  follow,  and  in  spite  of  the 
best  endeavours  of  the  surgeon,  a  permanentlj  dis- 
abled and  partially  stiffened  limb  may  result ;  or  in 
other  cases  suppuration  may  ensue  with  complete 
destruction  of  the  articulation,  necessitating  amputa- 
tion. Lastly,  from  the  injury  sustained  by  the 
ligaments  the  joint  may  remain  we-ak  and  insecure 
for  a  cousiderahle  period  of  tima 

DislocHlion  of  tlie  semilunar  fibro-cai> 
Ulages. — Mr.  Hey  first  drew  attention  to  these 
injuries,  and  called  them  cases  of  "  internal  derange- 
wenl.  of  the  knee  joint,"  but  he  does  not  appear  to  hava 
Hrrived  at  any  very  definite  idea  as  to  the  nature  of 
the  injury.  He  says,  "  The  knee  joint  is  not  ■nn- 
frequently  affected  with  an  internal  deraogemeut  of 
its  component  parts,  and  Ibis  sometimes  in  oonse- 
qoence  of  tiifling  accidents." 

From  symptoms  which  will  be  presently  detailed, 
it  will  be  seen  that  this  accident  closely  resembles  a 
"  loose  cartilage  "  in  the  joint,  and  there  can  be  little 
I'eason  to  doubt  that  many  of  the  cases  which  hare 
been  desciibed  as  instances  of  dislocation  of  the  semi-, 
lunar  cartilages  have  in  reality  been  loose  bodies 
the  joint* 

In  other  cases  which  have  been  recorded  the 
esact  nature  of  the  injury  is  doubtful,  and  since  Sir 
Astley  Cooper's  time  a  considerable  difference  of 
opinion  has  existed  among  surgeons  as  to  whether  an 
actual  displacement  of  one  of  Uie  semilunar  cartilagea 

•It  mnstbe  Imni 
■emilunnr  cartJIsKes 
budy.     Hee  a  caaa  bj 
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can  in  reality  occur.  Professor  Huntplirey  says  he 
can  "  scarcely  understand  how  it  should  take  place, 
their  convex  edges  being  connected  with  the  syno- 
vial membrane  all  round."  •  The  accident  is  now 
however,  regarded  as  a  recognised  one  in  surgery, 
and  at  least  two  cases  liave  been  recorded  where  the 
displacement  has  been  proved   by  dissection.! 

The  displacement  appears  to  take  place  in  two 
directions ;  that  is  to  say,  the  cartilage  may  either  be 
displaced  inwards  towards  the  spine  of  the  tihia, 
or  outward,  so  that  it  projects  beyond  the  margin  of 
the  tihia  ,^ 

A  good  example  of  the  invjard  displaceiDRnt  is 
recorded  by  Mr.  Kiclfman  Godlee,  taken  from  an  old 
knee  joint  in  the  anatomical  museum  of  University 
College,  to  which  there  waa  no  history  attached. 
"  Tlie  circumference  of  the  fibro-cartilage  had  been 
torn  away  from  its  attachment  to  the  capsule  o£  the 
joint,  and  it  now  occupies  a  vertical  position  in  the 
intercondyloid  notch."  It  is  said  that  sometimes  in 
these  cases  where  displacement  inwai-ds  has  taken 
place,  the  cartilage  may  he  dislocated  partially  back- 
wards as  well,  so  as  to  occupy  a  position  posterior 
to  its  normal  condition.  In  the  displacement  of  the 
cartilage  outwards  it  projects  beyond  the  margin  of 
the  articular  surface  of  the  tihia  and  the  condyles 
of  the  femur,  and  it  would  therefore  appear  to  be 
necessary  in  these  cases  that  the  cartilage  should 
be  torn  from  its  attachment  to  the  bone,  from  the 
depression  in  front  and  behind  the  spine  of  the  tibia, 
into  which  it  is  firmly  implanted.  It  would  seem, 
therefore,  to  be  probable  that  a  much  greater  degree 
of  violence  would  be  required  to  produce  the  dis- 
placement outwards  than  inwards.     As  far  as  I  am 

•  Humplirer,  "  On  the  Skeleton,"  p.  647. 

tForguaon;  "Prftctieal  Surgery,  "p.  333,  BCh  ed,  GodleePalh. 
&oa  Tian*.,  vol.  xxxl,  p.  24a 
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aware,  no  dissection  has  ever  been  made  in  which  the 
outward  dislocation  haa  taken  place. 

It  is  generally  stated  that  displacement  of  tha 
inner  cartilage  ia  o(  more  common  occurrence  than 
the  outer.  This  statement  appears  to  have  been 
derived  from  an  article  in  "  Cooper's  Surgical  Dic- 
tionary," where  it  is  stated  that  the  projection  of  the 
cartilage,  was  almost  invariably  on  the  inner  side  of 
the  knee,  and  that  only  in  one  case  was  it  at  the  outer 
side  ;  or,  in  other  words,  that  in  the  outward  displace- 
ment, at  all  events,  it  was  the  internal  cartilage  wliioli 
was  dislocated  in  every  instance  bnt  one.  Mr.  Godlee 
has,  however,  adduced  some  very  cogent  anatomical 
reasons  for  supposing  that  ib  is  most  likely  that  the 
external  and  not  the  internal  fibro- cartilage  would 
be  the  one  to  slip.*  The  onter  cartilage  has  much 
less  extensive  attachment  to  the  capsular  ligament 
than  the  inner  one.  It  is  more  movable.  It  has 
only  a  slight  attachment  to  the  posteiior  ligament 
and  to  the  internal  crucial  ligament,  whereas  the 
internal  fibro-cartilage  is  intimately  adherent  to  the 
posterior  and  also  to  the  internal  lateral  ligament. 

Causes. — The  causes  which  may  give  rise  to 
displacement  of  one  of  the  semilunar  fibro-cartilages 
are  often  very  alight ;  a  sudden  twist  of  the  leg  or 
foot  while  the  knee  is  in  a  ilex ed  position  will  occasion 
the  accident. 

Sir  Astley  Cooper  states  that  the  accident  most 
frequently  occurs  when  a  person  in  walking  strikes 
his  toe,  with  the  foot  everted,  against  any  projec- 
tion, such  as  a  fold  of  carpet.  But  that  he  has  seen 
it  happen  from  a  person  having  suddenly  turned  in 
his  bed,  when  the  clothes  not  suffering  the  foot 
to  turn  readily  with  the  body,  the  cartilage  has 
slipped  from  its  position.  It  would  seem  probable 
that  a  condition  of  flexion,  or  semiflexion,  is  always 
•Op,  ci:*.,  p.  311. 
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present  when  these  cartilages  are  difilocated ;  for 
during  extension,  they  are  flattened  ont  and  squeezed 
into  a  larger  circle  between  the  condyles  of  the 
femur  and  the  articular  surface  of  the  tibia,  and 
would  therefore  be  more  or  less  immovably  fised 
while  the  bones  are  in  this  position.  During  flexion, 
on  the  other  hand,  in  consequence  of  the  bones  not. 
being  quite  so  tightly  braced  together,  from  the 
more  relaxed  condition  of  the  ligaments,  the  circle  of 
the  cartilage  contracta  again  and  is  more  movable 
on  the  upper  surface  of  the  tibia.  Moreover,  during 
extension  of  the  Joint  no  rotation  of  the  leg  is  pos- 
sible, and  the  semilunar  cartilages  remain  fixed  on 
the  tibia,  whereas  during  flexion  a  certain  amount 
of  rotation  at  the  knee  is  possible,  and  during  this 
movement  the  fibro-cartilages  rotate  ou  the  tibia. 
There  is  uo  doubt  also,  and  this  is  what  we  should 
naturally  expect,  that  joints  which  have  been  the 
Beat  of  inflammatory  changes,  especially  when  it  has 
been  attended  by  considerable  effusion,  are  more 
prone  to  this  injury  than  a  healthy  articulation  on 
account  of  the  relaxation  which  the  ligaments  have 

Symptoms. — The  patient,  aft«r  making  some  sud- 
den muscular  eflbrt,  is  conscious  of  having  strained  or 
injured  his  knea  Thus,  whilst  walking,  he  may  strike 
his  toe  against  a  stone,  or  some  inequality  in  the 
gi'ound,and  is  siiddenlyseizedwithasevere  and  sicken- 
ing pain  in  the  knee,  often  of  so  acute  a  character  as 
to  cause  him  to  fall.  Upon  eitamination  the  limb 
will  be  found  to  be  semiflexed  and  fixed  in  this 
position,  so  that  the  patient  is  utterly  unable  to 
move  the  joint  in  the  slightest  degree.  Passive 
motion,  either  in  the  direction  of  extension  or  of 
flexion,  may  be  possible,  though  the  movements  are 
lally  attended  by  great  pain,  but  any  voluntary  at- 
ipt  on  the  part  of  the  patient  to  move  his  joint 
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is   completely    futile.      The   ligament um    patelli 
usually  relaxed. 

If  the  semilunar  cartilage  has  been  displaced 
from  the  spine  of  the  tibia,  it  will  be  at  once  reoog- 
tiised  aH  a  rounded,  smooth  projection  on  the  ioner  or 
outer  side  of  the  joint,  according  as  the  internal  or 
extemnl  fibro-cai-tilage  has  been  the  subject  of  the 
accident.  But  if  the  cartilage  has  been  displaced 
inwards  and  rests  in  the  intercondyloid  notch  there 
will  be  no  projection,  though  there  niay  be  a  slight 
prominence  on  one  or  other  side  of  the  ligamentuia 
patelltB  from  the  antero-posterior  elongation  of  the 
cartilage  in  its  new  position.  It  is  possible  that 
a  depression  may  be  felt  between  the  condyle  of  the 
femur  and  the  head  of  the  tibia,  in  the  position  from 
which  the  cartilage  has  been  displaced.  The  injury  is 
usually  followed  by  synovitis  and  rapid  effusion  into 
the  joint,  so  that  the  symptoms  are  speedily  masked 
by  the  glohular  swelling  due  to  this  etfuaion,  and  the 
injury  ia  very  liable  to  be  mistaken  for  loose  cartilage, 
or  even  for  simple  sprain. 

Treatment. — The  plan  of  treatment  recom- 
mended and  adopted  by  Hey  is  usually  successful  in 
restoring  the  cartilHge  to  its  natm-al  position.  This 
consists  in  flexing  the  leg  on  the  thigh  to  its  fullest 
ext«nt ;  this  relaxes  the  amount  of  pressure  of  the 
condyles  of  the  femur  on  the  displaced  cartilage,  and 
then  by  suddenly  extending  the  leg  on  the  thigh  re- 
duction is  effected. 

The  evidence  of  reduction  is  tctj  complete,  the 
sensation  of  the  patient  that  "all  is  right,"  the 
cessation  of  pain,  and  the  power  to  move  the  joint 
which  at  once  follows  reduction,  at  once  proves  that 
this  has  been  satisfactorily  accomplished.  The  ac- 
cident, however,  having  once  occurred,  is  very  liable  to 
recur,  and  the  patient's  knee  should  be  supported  for 
some  years  by  a  knee-cap  or  elastic  bandage. 
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After  reduction,  the  knee  shuuld  he  kept  quiet  for 
some  days  on  a  splint,  and  cold  lotions  or  ice  applied 
until  all  symptoms  of  inflammation  of  the  synovial 
membrane  have  subsided  ;  as  soon  as  this  has  taken 
place,  passive  motion  should  be  commenced,  and 
diligently  persevered  with,  in  order  to  prevent  any 
permanent  stiffness  of  the  joint  remaining.  In  some 
instances  it  has  been  found  to  be  impossible  to  effect 
reduction,  and  in  others  it  has  been  found  that, 
though  the  cartilage  could  be  returned  to  its  natural 
position,  a  recurrence  of  the  displacement  almost  im- 
mediately takes  place.  Under  these  circumstances  a 
very  useful  limb  may  be  obtained  by  perseverance  in 
passive  motion ;  the  cartilage  appeara  to  adapt  itself  to 
its  new  position,*  and  the  patient  is  enabled  to  get 
about  with  very  little  inconvenience.  It  is  essential, 
however,  in  these  cases  that  passive  motion  should  be 
begun  early,  and  steadily  persevered  in.  Prolonged 
rest  will  do  no  good,  and  as  soon  as  the  symptonis  of 
synovitis  have  subsided,  systematic  shampooing  and 
moving  of  the  joint  should  be  commenced,  the  ])atient 
at   the   same  time  being  encouraged  to  use  his  log 

Compound  dislocation  of  the  kne«  Joint 

is  a  most  serious  injury;  one,  indeed,  of  the  most 
Eeiious  injuries  to  which  the  limbs  are  liable,  and  in 
the  niHJority  of  cases  necessitates  the  removal  of  the 
part  by  amputation.  The  wound  is  generally  large, 
more  or  less  lacerated  and  contused,  and  the  soft 
structures  in  the  neighbourhood  are  usually  so  much 
injured  as  to  require  an  immediate  operation.  Even 
if  the  nature  of  the  local  injuries  is  not  bo  great  as 
apparently  to  demand  primary  amputation,  there  is  the 
danger  of  prolonged  and  exhaustive  suppuration,  with 
possibly  necrosis  to  consider,  if  an  att.empt  is  made 
to  save  the  limb.  If  the  large  vessels  or  nerves  iu 
*  This  Bspeciull;  appliEU  to  the  intemnl  displacement. 
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the  ham  are  in  any  way  injured,  there  can  he  no 
doubt  as  to  the  propriety  of  immediate  amputation, 
since  the  risk  of  gangrene  ia  added  to  the  other 
dangers  of  the  accident.  If  the  patient  is  yonng  and 
of  Bound  constitution,  the  popliteal  vessels  and  nerves 
uninjured,  and  the  soft  parts  around  "not  muoli  involved, 
an  attempt  may  be  made  to  save  the  limb.  The 
question  will  then  arise  as  to  the  propriety  of  formally 
excising  the  joint,  or  of  simply  reducing  the  protrud- 
ing bone,  securing  efficient  drainage,  and  endeavouring 
to  obtain  anchylosis  by  rest  and  appropriate  treat' 
inont.  Cases  have  been  recorded  where  either  plan 
has  been  tried,  and  has  proved  successful,*  and  the 
selection  of  one  or  other  method  of  treatment  must  bo 
left  to  the  discretion  of  the  surgeon  in  any  particular 
case  which  may  fall  under  his  care,  and  be  will  be 
guided  in  his  decision  principally  by  the  fact  of  the 
ease  with  which  reduction  can  be  effected,  and  the 
amount  of  contusion  and  injury  which  has  been  done 
to  the  protruding  articular  surface. 


Dislocation  of  the  Fibula. 


Dislocation  of  ihc  npper  end  of 
flbniti* — TJnder  this  term  have  been  classed  togel 
a  number  of  cases  which  can  scarcely  be  regarded  afl 
true  traumatic  dislocations  of  the  upper  end  of  the 
bone.  Occasionally,  for  instance,  in  coosequence  of 
relaxation  of  the  tibio-fibular  ligaments,  the  articnlar 
surface  of  the  fibula  becomes  displaced  from  that  of 
the  tibia ;  these  cases  of  dislocation  can,  however, 
nardly  be  classed  as  traumatic  dislocations.  Again, 
in  some  cases  an  obKque  fracture  has  taken  plaeft; 
through   the   upper   end   of  the  tibia,  sepai-ating 

*  A  ooae  ii  leoociled  of  compound  liislocAtjon  onttruds  a 
backwards,  in  wbich  recovery  took  ]i1ace  with  '^1       ^  ' 

movement "  (Afedicaf  Timts  and  GastUe,  vol.'.ii,  p 
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fragment,  with  which  the  head  of  the  fibula  articulat«a, 
from  the  reat  of  the  bona  This  fragment,  together 
with  the  upper  end  of  the  fibula,  has  been  displaced 
by  muscular  action,  and  these  cases  have  been  classed 
afi  dislocations  of  the  head  of  the  fibula,  ^Nevertheless, 
true  traumatic  dislocation  at  the  upper  tibio-fibular 
articulation  does  occasionally  take  place,*  the  upper 
end  of  the  fibula  being  driven  either  forwards  or  baok- 
■wanJa  in  the  majority  of  cases.  In  one  remarkable 
case  the  dislocation  was  upwards.  The  case  ia  re- 
corded by  Malgaigne  as  having  occurred  under  the 
care  of  Boyer.f  In  this  instance  the  whole  bone  was 
dislocated,  both  at  the  upper  end  and  at  the  ankle 
joint,  and  was  dviven  upwaids. 

Causes.— ^The  cause  of  this  accident  would  ap- 
pear generally  to  be  direct  violence  applied  to  tbe 
upper  part  of  the  bona  Thus,  more  than  one  case  has 
been  recoided  where  the  injury  haa  resulted  from  the 
passage  of  the  wlieel  of  a  heavy  waggon  over  the 
limb.  But  it  may  also  be  caused  in  other  ways,  as  by 
the  violent  coatractiou  of  the  biceps  muscle.  Mr. 
Bryant  believes  that  it  is  "  generally  caused  by 
Bome  violent  adduction  of  the  foot  with  abduction  of 
the  knee,  the  head  of  the  fibula  tearing  through  its 
ligamentous  attachments  and  becoming  displaced  out- 
wards. Mr.  Erichsen  records  a  case  in  which  it 
occurred  in  a  gentleman,  who  in  descending  an  Alpine 
slope  covered  with  anow,  fell  with  one  leg  bent 
forcibly  under  him. 

When  the  bone  is  dislocated  forwards,  the  head  of 
tlie  fibula  is  thrown  on  to  the  anterior  surface  of  the 
outer  tub*ax>aity  of  the  tibia  to  the  outer  side  of  the 
ligamentum  patell».  In  the  dislocation  backwards 
the  head   of  the  bone  is  thrown  backwards  off  its 

■  5m  a  case,  Dublin  Journal  of  Medical  Satnixi,  vol.  »iiiv., 
p.  231. 

t  "MaJ.  Cliir,,"  vuL  iii.,  p.  883. 
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artioul&tiog  aui-ftic«,  and  rests  against  the   posterior 
Gurface  of  tlie  outer  tuberoiiity  of  tLe  tibia. 

Sfinploius. — The  eigns  of  this  accident  are  -well 
marked,  for  the  injury  can  readily  be  recognised  by 
t!ie  projection  of  the  bone  in  its  new  position.  The 
limbia  usually  semiflexed,  and  tho  power  of  extanai<Bi 
and  flexion  is  much  impaired,  sometimea  entirely 
lost ;  though,  in  a  case  recorded  by  Bransby  CJooper, 
the  power  of  exteUHion  was  perfect,  and  flexion  coald 
l>e  performed  to  a  considerable  extent.  Upon  tracing 
the  fibula  upwards,  it  will  be  found  to  pass  in  front  or 
behind  its  normal  position  and  to  terminate  in  the 
displaced  head,  which  will  be  readily  recognised 
forming  a  distinct  and  movable  projection,  either  in 
front  of  the  joint  near  the  edge  of  the  ligamentum 
patellse,  or  behind  in  the  popliteal  space  beneath  the 
outer  head  of  the  gastroonemiua  muscle.  There  is  n 
flattening  on  the  outer  side  of  the  leg,  and  a  depressitm 
in  the  normal  position  of  the  head  of  the  bone. 
tendon  of  the  biceps  is  rigid  and  tense. 

Treatment. — The  rednction  of  the  disptacemeot-i 
ia  seldom  attended  by  any  difficulty,  the  head  of  " 
bone  usually  returning  to  its  place  bj  means  of  ] 
sure  applied  directly  to  it,  after  the  knee  has  been 
in  order  to  relax  the  biceps  muscle.  Owing,  howovop, 
to  the  small  size  and  want  of  adaptation  of  the  articular 
HTii'faceB,  the  greatest  difficulty  will  be  experienced  in 
maintaining  the  bone  in  position,  and  a  recurrence  of 
the  displacement  frequently  occurs.  It  often  happ^ia, 
therefore,  that  patients  who  have  suffered  from  itua 
injury  recover  with  a  certain  amount  of  permanent 
deformity.  This  need  not  occasion  them  any  distress, 
since  it  does  not  appear  to  produce  any  great  incon- 
venience or  weakening  of  the  limb  to  any  conaderabla 
extent  After  reduction  a  compress  is  to  be  applied 
to  the  head  of  the  bone,  and  firmly  retained  by  a 
bandiige  or  webbing.     The  limb,  at  the  same  time,  ii 
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to  be  flexed  so  aa  to  relax  tte  biceps  muscle,  and  main- 
tained on  a  splint  for  about  three  weeks.  After  this 
tlie  knee  should  be  put  up  in  a  moulded  pasteboard 
splint,  and  the  patient  allowed  to  get  about. 

DisLOGATios  OP  THE  Ankle  Joint, 
The  ankle  joint  is  a  very  powerful  and  strong 
articulation,  and  great  force  is  required  to  produce 
dislocation  ;  in  the  majority  of  cases,  at  all  events  of 
the  more  frequent  (the  lateral)  dislocations,  fracture 
is  a  necessary  accompaniment  of  the  injury. 

^Nevertheless,  dislocation  does  frequently  occor,  on 
account  of  the  great  exposure  to  injury  to  which  the 
ankle  joint  is  liable,  and  these  luxations  may  take 
place  in  five  different  directions,  which  are  here 
enumerated  in  their  order  of  frequency;  viz.  out- 
wards, inwards,  backwards,  forwards,  and  upwards.* 

The  lateral  dJsIocRtioos :  oatirards  and 
inwards, — The  term  lateral  dislocation  is  somewhat 
misleading,  since  in  this  joint  the  displacement  in  a 
horizontally  lateral  direction  rarely  takes  place.  Such 
a  displacement  as  ordinarily  occurs,  for  instance,  in 
the  elbow  joint ;  where  the  radius  and  ulna  are  dis- 
placed horizontally  outwards  or  inwards  from  the 
humerus,  and  which  is  known  as  ordinary  lateral  dis- 
location, is  of  very  uncommon  occurrence  in  the  ankle 
joint.  Here  the  astragalus  undergoes  a  partial  rota- 
tion round  an  antero-posterior  axis  drawn  through  its 
own  centre,  so  that  its  superior  articular  surface, 
instead  of  being  directed  upwards,  is  inclined  more  or 
less  inwards  or  outwards,  according  to  the  variety  of 

nomenolatiiiH  is  used  aa  with  regard  to  otlier  dulocBtioni,  ajid 
that  the  dutfU  bona  i§  spoken  of  as  beior  dieloc&ted  from  the  niorfl 
proximal  one  ;  but  perhBpi!  it  In  ailvisallle  to  du  bo,  aiace  oonnider- 
able  ambiguity  ooours  in  surgical  literature,  in  oonsaiiuenoB  0!  tbo 
same  accident  being  doscribed  diiferently,  according  t  "  - ' 
taksn  of  the  port  diEiplacud. 
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the  tliaplaeeinent,  and  tie  inferior  surface  in  the 
opjxiBite  direction.  There  is,  therefore,  no  great 
aeparfttion  of  the  ti-oohlear  of  the  astragalus  from  the 
under  surface  of  the  tibia^  but  rather  that  the  outer  or 
inner  margin  of  this  surface  is  brought  into  contact 
with  the  articular  surface  of  the  tibia,  and  the  whola 
foot,  in  consequence,  presents  a  lateral  twiat  either  out- 
wards or  inwards,  according  to  the  Taricty  of  the  dislo- 
cation. Nevertheless,  a  true  lateral  dislocation,  in  a 
horizontal  direction,  has  in  some  rare  cases  been  met 

Canses. — This  so-called  lateral  dislocation  of  tfaa-j 
ankle  joint  is  generally  produced  by  violent  and  sudden] 
twists  or  wrenches  of  the  foot.  A  patient,  for 
stance,  .jumps  or  fails  from  a  height.  Upon  reaching  the 
ground  the  foot  becomes  a  &ted  point,  and  the  patient 
falling  over  to  one  or  the  other  side,  gives  a  violent 
wrench  to  the  structures  in  the  neighbourhood  of  the 
ankle  joint.  He  thus  sustains  a  fracture  of  one  or 
both  bones  of  the  leg,  and  the  force  of  the  blow  being 
continued,  a  dialocation  of  the  tarsus  outwards  or  in- 
wards, as  the  case  may  be.  Or  in  jumping  or  falling 
he  may  alight  on  one  edge  of  the  foot  and  not  flat  on 
the  sole,  owing  to  some  inequality  in  the  ground, 
and  thus  give  his  ankle  a  violent  twist  which  may 
produce  a  "  lateral  "  dislocation.  Again,  a  patient  ha/m 
walking  incautiously  steps  off  the  curb  and  falls  y.  "' 
his  foot  doubled  under  him,  a  strain  is  given  to  th< 
ower  part  of  the  leg  and  ankle  joint,  and  fracture  witS 
lateral  dislocation  results. 

Lateral  dislocations  may  take  place  in  a  directioj 
outwards  or  inwards,  and  either  of  these  dislocatii 
may  be  complete  or  incomplete.  The  outward  disloS 
cation  is  by  far  the  more  cotniaon,  and  when  incom 
plete  is  oominonly  known  by  tlie  name  of  "  Pott^ 
fracture."  * 

•  CMrurgical  Work,  ot  Perdvall  Pott,  1775. 
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In  tliiR  dislocation  the  fibula  is  usually  broken 
about  two  or  three  inches  from  its  extremity,  but  the 
fracture  may  take  place  considerahly  higher,  as  much 
as  five  inches  from  the  tip  of  the  external  malleolus. 
The  fracture  is  produced  by  the  emersion  of  the  foot, 
and  its  rotation  causing  the  astragalus  to  press  against 
the  tip  of  the  external  malleolus.  The  strong  tibio- 
fibular ligaments  prevent  the  displacement  of  the  bone 
outwards,  and  thus  constitute  a  lever  of  the  first  order, 
of  which  the  ligaments  form  the  fulcrum,  and  the  hone 
gives  way  two  or  three  inches  above  the  joint  at  the 
end  of  the  lever.  {See  Fig.  i6,  page  286.)  Accord- 
ing to  Pott,  in  consequence  of  this  forcible  eversion  of 
the  foot,  the  internal  lateral  ligament,  being  violently 
stretched,  invariably  gives  way.  Very  frequently, 
perhaps  indeed  more  frequently,  the  bone  gives  way, 
instead  of  the  ligament,  as  the  result  of  this  severe 
strain,  and  the  internal  malleolus  is  separated  from 
the  rest  of  the  tibia,  the  deltoid  ligament  remaining 
intact.  The  astragalus  undergoes  the  partial  rotation 
spoken  of  above,  so  that  ita  superior  surface  has  an 
oblique  direction  with  regard  to  the  under  surface  of 
the  tibia;  its  outer  margin  resting  against  the  articular 
facet  on  the  end  of  the  hone,  and  its  inner  border  being 
aeparated  to  a  greater  or  less  extent  from  the  joint  (Fig. 
89).  This  gives  an  inclination  outwards  to  the  foot ; 
BO  that,  if  the  patient  were  in  the  erect  position,  the 
inner  margin  of  the  foot  would  rest  upon  the  ground 
and  the  outer  edge  be  raised.  The  inner  malleolus,  if 
unbroken,  or  the  lower  end  of  the  upper  fragment,  if 
the  malleolus  has  been  fractured,  projects  under  the 
skin. 

Occasionally,  but  very  rarely,  the  displacement  in 
the  outward  dislocation  is  horizontal  in  direction, 
without  any  rotation  of  the  astragalus.  This  may 
occur  in  two  ways  :  (1)  There  may  be  no  fracture  of 
the  fibula,  but  the  inferior  tibio-fibular  ligaments  may 
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be  torn  and  the  asti-^alua  displaced  directly  outwanlB, 
pushing  before  it  the  lower  end  of  the  fibula,  ao  thit 
tbiB  bone  becomes  widely 
separated  from  the  tibia;  of 
(2)  the  external  ntalleolns  may 
be  fractured  below  the  point  of 
attachment  of  the  tibio-fibular 
ligaments,  and  the  astragalus 
be  displaced  outwards,  canying 
with  it  the  external  matleolua, 
which  has  been  separated  from 
the  rest  of  the  bono.  These 
dislocations  are  partial,  the 
inner  part  of  the  troehlear 
surface  of  the  astragalua 
resting  against  the  outer  part 
of  the  under  surface  of  the 
lower  esti-eniity  of  the  tibia. 

ajrinptonis — The  ordinaiy 
dislocation  outwards  is  readilj 
recognised    bj    the   great   dis- 
tortion that  exists.     There  is 
a  peculiar  twist  of  the  foot,  so 
that  its  outer  edge  is  turned 
up  and  the  inner  one  down, 
which  constitutes  a  character- 
istic sign  of  thie   injury.     In 
consequence  of  this  change  in 
the   direction   of  the    foot,    if 
the  axis    of  the  tibia  is  con- 
tinued downwards,  instead  of 
passing  through  the  astragalus, 
fooi'il  evMKr''(\('iR  Pottf     ^^  HX\a  considerably  to  the  inner 
aide  of  this  bone.    If  tlie  inter- 
nal malleolus  has  not  been  fractured  it  forms  a  marked 
projection  under  the  skin,  which  is  tightly  stretcl 
over  it ;  or  if  it  is  broken  otf,  the  fractured  end  of 
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upper  fragment  will  be  seen  projecting  under  the  akm, 
though  not  to  the  same  extent,  and  the  malleolus  will 
be  felt  on  the  inner  Side  of  the  foot  with  a,  depression 
between  it  and  the  promment  end  of  the  upper  frag- 
ment.    On  the  outer  side  of  the  ankle,  above  the 
external  malleolus,  is  a  diatint-t 
depression     where     the     two 
fractured  ends  of    the   hhn!a 
form  a  retiring  angle  with  each 
other    (Fig.     90).     There    is 
usually  a   considerable  degree 
of  lateral  mobility  in  the  ankle 

When  the  bones  of  the 
foot  have  been  displaced  hon- 
zontally  outwards,  the  peculiar 
twist  of  the  foot  is  not  present , 
but  its  greatly  increased 
breadth,  the  projection  of  the 
malleolus  of  the  tibia  on  the 
inner  side,  and  the  depression 
on  the  outer  side,  are  sufiiLi 
ently  characteristic  of  this 
accident. 

Complete  dislocation 
ontivards. — The  diilotationa 
outwards,  which  hate  been 
hei"e  described,  are  partiui, 
that  ia  to  say,  there  has  not 
been  a  complete  separation 
of  the  articular  surfaces  of  the 

tibia  and  astragalus  from  each  other.  There  may  be 
also  a  ccmiplele  dislocation  where  the  articular  surface  of 
the  astragalus  is  completely  displaced  from  that  of  the 
tibia,  and  is  thrown  to  tiie  outer  side  and  above  it 
This  accident,  which  ia  a  very  rare  one,  ia  usually 
known  by  the  name  of  "  Dupuytren'g  fracture,"  this 
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svirgeon  having  described  a  case  whicL  occurred  nndet 
his  care  in  the  H6tel  Dieu,  in  1816.  In  these  oase« 
the  ti'Dchlear  Guri'ace  of  the  astragalus  is  completelj 
displaced  to  the  outer  side  of  the  bones  of  the  leg,  and, 
at  the  same  time,  drawn  upwards.  The  fibula  is 
fractured,  ami  the  tibio-tibular  ligaments  torn  through; 
or,  what  19  more  probable,  a  small  portion  of  the  tibia, 
into  which  these  ligaments  are  attached,  broken  off, 
since  there  is  reason  to  believe  that  the  bone  would 
yield  before  these  very  strong  ligaments  -wonld  give 
way.  The  broken  bones  and  ruptured  ligaments  now 
allow  the  atrong  muscles  to  draw  the  foot,  which  has 
already  been  displaced  outwards  by  the  force  of  the 
injury,  upwards  to  the  outer  side  of  the  bonea  of  the 
leg,  even  to  the  extent  of  two  inches,  as  in  Dupuytren'a 

Diipuytren  believed  that  the  dislocation  upwards 
was  due  to  a  separation  of  the  tibia  from  the  ttbuU. 
But  in  &  cose  recorded  by  Mr.  Thompson,  the  as- 
tragalus and  outer  malleolus  ascended  on  the  outer 
side  of  the  tibia  till  it  was  stopped  by  the  lower  end 
of  the  upper  fragment  of  the  tibula.  In  tliis  case  the 
internal  malleolus  was  torn  off,  and  was  held  in  situ 
by  the  deltoid  ligament,  the  tibia  being  thus  allowed 
to  depart  from  its  articulation  with  the  aatragalua* 

Symptoms. — Such  a  considerable  displacement 
must  of  necessity  produce  very  great  deformity.  There 
is  enormously  increased  breadth  of  the  ankle,  with 
shortening  of  the  limb.  There  is  prominence  of  the 
lower  end  of  the  tibia  and  the  internal,  malleolus  on 
the  inner  side  of  the  leg,  the  skin  being  tightly 
stretched  and  tense  over  them.  The  internal  nialleoluB 
is  also  sunken  below  its  natural  level,  reaching  even 
as  low  as  the  sole  of  the  foot.  The  outer  malleolus, 
which  is  carried  upwards  with  the  astragalus,  is 
prominent  on  the  outer  side  of  the   ankle,  and   ia 

*  Brituih  Medical  Journal,  tqL  1.,  p.  9t9  ;  IHSO.  '^ 
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elevated  together  with  the  whole  of  the  outer  side  of 
the  foot  above  its  natural  level  Combined  with 
these  symptoms  there  is  rotation  of  the  foot  outwards, 
a  depresBiou  above  the  outer  ankle,  and  crepitus  will 
usually  be  elicited  on  moving  the  foot 

Dislocation  inwards.— Dislocation  of  the  tar- 
Bus  inwards  from  the  ankle  joint  is  said  by  Sir  Aatley 
Cooper  to  be  one  of  the  most  dangerous  of  all  the 
dislocations  to  which  the  ankle  joint  is  liable,  on 
account  of  the  fact  that  it  requires  greater  violence  to 
produce  it,  and  is  therefore  attended  with  more  bruis- 
ing of  the  soft  parts,  move  laceration  of  the  Hgamen- 
tous  and  tendinous  structures  around  the  joint,  and 
probably  a  greater  amount  of  injury  to  the  bones. 

The  dislocation  is  associated  with  fracture  of  the 
tibia;  sometimes  only  the  malleolus  is  chipped  off,  but 
usually  there  is  an  oblique  fracture  running  upwards 
and  inwards  from  the  articvilar  surface  to  the  inner 
border  of  the  bone  above  the  malleolus,  separating  this 
process  and  a  portion  of  the  shaft  of  the  bone.  The 
external  lateral  ligament  is  ruptured  ;  or  more  usually 
the  externa!  malleolus,  to  which  it  is  attached,  is 
broken  off,  and  sometimes  the  lower  end  of  the  fibula 
is  sphntered.  Nut  uncommonly  the  astragalus  is  also 
fractured.  The  deltoid  and  inferior  tibio-fibular  liga- 
ments remain  intact. 

The  displacement  usually  consists,  as  in  the  dis- 
placement outwards,  in  a  rotation  of  the  astragalus 
on  an  antero-posterior  axis  through  its  own  centre,  but 
in  the  opposite  direction,  so  that  the  inner  border  of 
the  trodilear  surface  of  this  bone  rests  against  the 
under  surface  of  the  tibta,  and  the  superior  ai-ticular 
facet  looks  upwaHs  and  outwards.  The  displacement 
may,  however,  be  in  a  horizontally  lateral  direction, 
and  the  whole  bone  slide  inwards  under  the  tibio- 
fibular arch,  so  that  the  outer  part  of  the  superior 
articular  surface  of  the   astragalus  rests  against  the 
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inner  extremity  of  the  arch,  or  upon  the  lower  eni 
of  the  fractured  shaft  of  the  tibia,  from  which  the 
iiit«itTial  malleolus  has  been  separated. 

The  causes  which  produce  this  dislocation  are  the 
same  as  those  which  cuuse  tlie  displacement  outwardB, 
viz.  violent  twists  or  strains  of  the  foot ;  but  the  force 
is  applied  in  the  opposite  direction,  so  as  to  turn  the 
foot  inwarda.  The  violence  required  to  produce  the 
dislocation  is,  however,  much  greater,  and  the  tibiti 
being  a  far  stronger  bone  than  the  fibula,  the  accident 
less  frequently  tokes  place.  The  symptoms  are  the 
Bame,  muCa'M  ■nvatandia,  as  in  dislocation  outwards. 
There  is  inversion  of  the  foot,  so  that  its  outer  edge 
rests  on  the  ground,  the  sole  looks  upwards  and  in- 
wards, and  the  inner  border  is  elevated.  The  ex- 
ternal malleolua  projects  on  the  outer  side  of  the 
ankle,  beneath  the  skin,  which  is  tense  and  stretcbed 
over  it,  and  almost  touches  the  ground.  When  the 
patient  ia  in  the  erect  position,  there  is  a  distinct  de- 
pression on  the  inner  side  of  the  joint,  corresponding 
to  the  fracture  of  the  tibia,  and  crepitus,  as  a  rule,  ia 
easily  felt 

Treatment  of  lateral  displacement, — In 
the  majority  of  cases  reduction  can  he  accomplished 
without  difficulty;  sometimes,  however,  on  the  other 
band,  the  greatest  difficulty  will  be  experienced,  not 
only  in  effecting  reduction,  but  also  afterwards  in  main- 
taining  the  bones  in  accurate  ptosition.  The  mode  oE 
proceeding  is  first  of  all  to  flex  the  leg  on  the  thi^h  and 
the  thigh  on  the  pelvis,  in  order  to  relax  as  much  aa 
possible  the  muscular  structures,  and  then,  an  assis- 
tant grasping  the  leg  near  the  knee,  in  order  to  make 
counter- extension,  the  surgeon  seizes  the  foot  with 
one  hand  over  the  point  of  the  heel  and  the  other 
over  the  dorsum  of  the  foot,  and  makes  steady  traction 
directly  downwards.  He  at  the  same  time,  by  a  lateral 
movement  of  the  hands,   conveys   a  gentle 
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iiioLion  to  the  hones  of  the  foot,  and  will  generaHj 
iiiicceed  in  restoring  them  to  their  natural  position. 
He  must  not,  however,  expect  them  to  recede  into 
their  normal  state  with  a  sudden  and  audible  "  snap  " ; 
as  in  most  other  dislocations,  the  reduction  will  be 
effected  gradually,  and  he  must  judge  of  its  accom- 
pliahment  by  the  restoration  of  the  limb  to  its  proper 
contour  and  appearance.  Should  the  slightest  diSculty 
be  experience,  or  the  patient  be  nervous  or  complain 
of  pain,  it  is  advisable  to  administer  an  aneesthetic, 
and  this  will  much  facilitate  the  efforts  of  the  surgeon. 
On  many  occasions  where  there  has  been  difficulty  in 
effecting  reduction,  or  afterwards  in  maintaining  the 
parts  in  proper  apposition,  I  have  found  the  greatest 
possible  advantage  from  dividing  the  tendo  Achilles. 
After  reduction  a  pair  of  side  Hplints,  or  if  there  is 
much  swelling,  a  junk  splint,  should  be  applied,  and 
when  consolidation  has  advanced  to  some  extent  and 
all  bruising  disappeared,  a  fixed  immovable  apparatus 
can  be  worn  until  union  has  taken  place.  If  any 
difficulty  should  arise  in  keeping  the  parts  in  position, 
the  special  treatment,  as  recommended  by  Pott  or 
Dupuytren  (page  288),  should  be  adopted. 

Antero-poslerior  dislocation  of  the  nnkle. 
— The  antero-posterior  dislocations  of  the  ankle 
joint  are  not  nearly  so  common  as  the  lateral  ones. 
The  taraua  may  be  displaced  either  forwards  or  back- 
wards. One  would  be  inclined  to  believe,  from  the 
configuration  of  the  joint,  the  mortise  between  the 
malleoli  being  wider  in  front  than  behind,  and  the 
articular  surface  of  the  astragalus  being  correspondingly 
shaped,  that  dislocation  forwards  would  be  a  more 
common  accident  than  dblocation  backwards.  The 
reverse,  however,  ia  the  case.  Dislocation  backwarda 
does  occasionally  occur,  whereas  the  forward  one  is  of 
very  rare  occurrence.  Sir  Aatley  Cooper  states  that 
he  never  saw  a  case.     Thia  greater  frequency  of  the 
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backward  dislocation  is  no  douLt  due  to  the  ____ 
in  which  the  accident  ia  caused  in  many  cases,  vit 
by  alighting  on  the  feet  in  running  or  jumping.  Under 
these  circumstances  the  tarsuR  is  forced  backwards,  or, 
what  ia  the  same  thing,  the  bones  of  the  leg  are  forced 
forwards,  and  therefore  the  dislocation  ia  likely  M 
occur;  whereas  the  weight  of  the  body  is  rarelj 
brought  to  bear  upon  the  joint  in  such  a  direction  Mid 
with  such  violence  as  to  force  the  bones  of  the  1^ 
backwards  and  produce  a  dislocation  of  the  tarsna 
forwards. 

Causes. — Thnse  dielocationB  are  produced  by 
some  sudden  arrest  or  fixation  of  the  foot,  while  the 
leg  is  carried  onwards.  Thus  it  may  be  caused  by  a 
patient  jumping  from  a  height  or  from  a  carriage  in 
motion,  or  it  may  he  caused  by  some  sudden  violence 
applied  to  the  limb  while  the  foot  is  fixed,  as  in  the 
ease  recorded  by  Prof.  R.  W.  Smith,  in  which  a  saibr 
was  struck  by  the  falling  of  a  heavy  cask  just  above 
the  knee,  tlie  leg  being  at  tte  moment  much  Sexed 
on  the  thigh  and  the  foot  on  the  leg.*  The  force  of 
the  blow  was  carried  down  the  tibia  to  its  lower  end, 
and  from  the  oblique  position  in  which  the  bone  waa 
placed  this  was  forced  backwards  on  to  the  upper 
surface  of  the  posterior  part  of  the  os  calcis. 

The  antero-posterior  dislocations  may  also,  though 
not  HO  commonly,  be  caused  by  violence  applied  to  the 
foot  while  the  leg  ia  fixed. 

Dislocation  backwards  may  be  complete  or 
incomplete,  In  complete  dislocation  the  trochlear  sur- 
face of  the  astragalus  is  thrown  behind  tte  lower  end 
of  the  tibia,  which  rests  on  the  superior  surface  of  the 
neck  of  the  astragalus  and  the  scaphoid  bone.  In  the 
incomphte  form,  which,  according  to  R  Adams,  is  the 
more  common,  the  lower  end  of  the  tibia  does  not 
clear  the  articular  surface  of  the  astragalus,  but  Uii 

•  IhiWitt  QuaHcrty  Journal  Med.  Sckncee,  May,  1853. 
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posterior  border  rests  somewhere  near  the  summit  of 
its  trochlear  surface,  and  the  anterior  border,  advanced 
beyond  its  natural  position,  overhangs,  without  actually 
being  in  contact  with,  the  scaphoid  bone.  By  some 
authors  it  is  stated  that  these  dislocations  niay  take 
place  without  any  fracture.  Under  these  circumstances, 
the  lateral  ligaments  on  both  sides  must  be  torn,  as 
well  as  the  anterior  ligament  of  the  ankle  joint. 
Generally,  however, 
the  Hbula  ia  fi-actured 
above  the  malleolus, 
and  the  lower  end 
dispkced  backwards 
■with  the  bones  of  the 
tarsus,  and  often  tlie 
internal  malleolus  is 
also  broken,  being  torn 
oflf  fi-om  the  rest  of 
the  bone  in  conse- 
quence of  the  great 
atren^h  of  the  deltoid 
ligament,  which  pre- 
vents it  giving  way. 

Symptoms.  — 
There  is  gn^at  deformity  of  the  foot  and  a  marked 
appearance  of  shortening.  In  front  of  the  ankle  joint 
is  a  hard,  prominent,  transverse  ridge,  which  ia  con- 
tinued upwards  into  the  leg  as  a  marked  elevation. 
The  transverse  ridge  terminates  in  an  abrupt  margin  ; 
below  and  beneath  it  ia  a  depression  or  sulcus,  as  if 
the  skin  were  tucked  in  under  the  ridge.  The  toea 
are  pointed  downwards.  Behind  the  joint  is  the  pro- 
minence of  the  heel,  which  forms  a  marked  projection, 
rendered  the  more  distinct  by  a  depression  above  it 
The  tendo  Aohilles  is  t«nse,  and  presents  a  somewhat 
curved  outline  with  the  concavity  backwards  (Fig.  91). 

In    the    partial    dislocation    the    symptor 
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identicfd  with  tLaee  above  descrilied,  but  an  \em 
mnrked.  Thera  is  Bhortening  of  the  toot,  JengLbeniog 
of  the  heel,  and  the  projecdoa  of  ttie  ead  of  tbetibiaoa 
die  aiTraani  of  the  foot. 

Dlftlocation  forvrards  may  be  cither  complete 
or  iDcomplete.  When  complete,  tiie  ai^cnlur  arch 
formed  liy  the  tibia  and  fibula  rests  on  the  superior 
surface  of  the  posterior  part  of  the  os  calcis  just  in 
front  of  the  teuda  Achilles,  in  the  poaitioD  usually 
occupied  by  a  mass  of  fat*  When  inoompUte,  de 
anterior  margin  of  this  arch  reBte  on  the  opper  surface 
of  the  astragalus,  somewhere  near  its  post«rior  part, 
and  may  be  fixed  in  this  position,  so  that  great 
difficulty  is  experienced  in  dislodging  it,  as  ia  the  cose 
recorded  by  Mr.  Poland,  t  The  dislocation  may  take 
place  without  fracture  either  of  the  tibia  or  fibula.  In 
Professor  Smith's  case  alluded  to  above  (page  +90),  the 
intcrnul  malleolus  was  broken  off,  but  there  was  no 
fracture  of  the  fibula. 

Symptoms. — The  deformity  produced  by  this 
dislocation  is  conaiderrtble ;  the  principal  point  which 
strikes  the  eye  being  on  apparent  elongntion  of  the 
foot,  and  on  actual  measurement  the  distiukce  from  the 
instep  to  the  toea  along  the  dorsum  of  the  foot  will  be 
found  to  be  considerably  increased  ;  the  heel  is  less 
prominent  and  pointed  than  natural,  and  the  space  in 
front  of  the  tendo  Achilles  is  tilled  by  a  hard  swelling 
which  is  easily  to  be  recognised  as  the  lower  end  rf 
the  tibia  and  fibula  with  their  malleoli.  Tlie  tendo 
Aohilles  is  not  so  prominent,  and  does  not  stand  out 
in  such  relief  as  in  the  natural  position  of  parts,  The 
displaced  position  of  the  malleoli  at  once  establishes 
tlie  diagnosis  from  transverse  fracture  of  the  lower  end 
of  tlie  Ubia  or  separation  of  its  epiphysis. 

•Sk  two  caaes,  one  reoordod  by  Demnrquay,  Moniteiir  da 
SeiewnJUrd..  Uot.  1, 18C1;  the  Dtharbj  WiUemlo,  L'i/nion  KM- 
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Xi-eafment  of  antero-poslerior  disloca- 
tions.— It  is  a  curious  fact,  that  whereas  dislocation 
of  the  tarsus  backwurda  &t  the  ankle  joint  can  usualljr 
be  reduced  with  the  greatest  facility,  writers  who  have 
described  cases  of  dislocfttion  forwards  Lave  usually 
complained  of  the  great  difficulty  there  has  been  in 
overcoiuixig  tlie  displacement,  and  in  some  instances 
have  found  it  to  be  impossible  to  do  so.  The  cause 
of  this  is  difficult  to  explain ;  there  would  seom  to 
be  no  reason  why  the  one  should  be  more  difiicult 
than  the  other.  In  the  case  recorded  by  Mr.  Poland, 
of  forward  dislocation,  above  referred  to,  the  cause 
appeared  to  be  the  resistance  of  the  tendo  Achilles ; 
for  whereas  no  amount  of  extension,  under  chloroform, 
was  sufficient  to  effect  reduction  ;  after  division  of  the 
tendon  the  bones  readily  returned  into  position. 
The  mode  by  which  reduction  is  effected  ia  identical 
with  that  which  is  employed  in  the  lateral  dislocations. 
The  patient,  lying  on  his  back,  has  his  thigh  flexed  on 
the  jielvis  and  the  leg  on  the  thigh.  The  limb  ia 
firmly  grasped  just  below  the  knee  by  aji  assistant, 
while  the  surgeon  makes  steady  and  firm  ex;tension 
from  the  foot,  at  the  same  time  imparting  to  it  a  gentle 
see-saw  movement,  both  in  the  lateral  and  antero- 
posterior direction ;  this  aerves  to  free  the  astiagalus 
from  its  entanglements,  and  it  will  generally  recede 
into  position  with  an  audible  snap.  If  any  difficulty 
should  be  experienced  in  accomplishing  the  reduction, 
it  is  advisable  at  once  to  resort  to  subcutaneous  section 
of  tbe  tendo  AchUIes.  After  the  displacement  has 
been  overcome,  the  joint  must  be  put  up  in  some 
fixed  apparatus,  of  which,  probably,  a  pair  of  side 
splints  with  foot  pieces  is  the  most  convenient,  and 
maintained  at  rest  for  two  or  three  weeks,  when 
passive  motion  may  be  commenced.  Occasionally 
there  will  be  found  to  be  a  great  tendency  to  the 
recurrence  of  the  dislocation  after   reduction.      B' 
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Itry ant  has  recorded  two  cases,  one  occnrring  in  hiaown 
practice,  the  other  in  that  of  Mr.  Cock  ;  tbe  difficulty 
was  at  once  overcome  by  the  division  of  tlie  teEdo 
Achilles. 

Dislocation  npward8.^In  this  form  of  dis- 
placement the  inferior  tibio-fibQiar  ligaments  are  said 
to  be  ruptured,  the  tibia  and  fibula  to  be  widely 
separated  irom  each  other,  and  the  upper  articular 
jiortioii  of  the  astragalus  forced  up  between  the  two 
bones.  It  would  scarcely  seem  possible  for  such  an 
accident  to  take  place,  considering  the  strength  of  the 
ligaments  ;  for  not  only  mast  the  inferior  tibio-fibular 
ligaments  be  torn,  but  also  probably  the  interoaseous 
membrane  and  the  strong  lateral  ligamenta  of  the 
ankle  joint,  to  allow  such  a  diaplacement  to  take  place. 
It  would  seem  more  than  probable  that  the  bones 
would  scarcely  withstand  such  violence  as  would  be 
necessary  to  produce  such  a  lesion,  but  that  the  bonea 
themselves  would  break  before  the  ligaments  would 
yield.  Nevertheless,  cases  have  been  recorded  which 
leave  no  reason  to  doubt  that  such  an  accident  may 
occur,  and  where  competent  observers  have  failed  ta 
detect  any  fractiire.  Such  are  the  cases  recorded  by 
Sir  William  Eergusson,*  Mr.  Bryantf  and  Mr.  MorTia,{ 
in  which  it  would  be  diificult  to  believe  that  these 
skilled  observers  should  have  been  mistaken  in  their 
diagnosia  Tlie  accident  must  be  regarded  as  a 
recognised,  but  rare,  lesion.  At  the  same  time  it  is 
probable  that  in  most  of  the  cases  the  injury  will  be 
found  to  be  complicated  with  fractui-e  of  the  bonea  of 
the  leg  or  of  the  astragalus,  as  in  a  second  case  re- 
corded by  Mr.  Bryant,  in  the  same  place.  The  injury 
would  appear  almost  always  to  be  produced  in  the 
same  way,  by  falls  from  a  great  height  on  to  the  aoles 

"  "Prsotioal  Surgery."  p,  277.  5th  ed. 
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of  the  feet ;  from  this  causa  tte  ligaments  connecting 
the  lower  end  of  the  tibia  and  fibula  become  torn,  and 
the  force  continuing,  the  astragalus  ia  jammed  up 
between  thein. 

Sj'niptoiDS. — -There  is  great  widening  and  flatten- 
ing of  the  foot.  The  malleoli  stand  out  prominently 
on  either  side  of  the  joint  and  are  widely  separated, 
the  skin  over  them  is  stretched  and  tense.  They  are 
noticed  also  to  approach  much  nearer  the  ground  when 
t!ie  patient  is  in  the  erect  position,  the  distance  between 
their  extremities  and  the  Level  of  the  sole  of  the  foot 
being  perceptibly  lessened.  The  relations  of  the 
astragalus  are  obscored,  and  the  anterior  margin  of  the 
lower  end  of  the  tibia  well  marked.  There  is  an 
entire  absence  of  motion  in  the  ankle  joint ;  the 
astragalus  being  firmly  wedged  between  the  two  bones 
of  the  leg,  so  that  even  with  the  employment  of 
considerable  force  it  is  impossible  to  move  the  bones 
of  the  tarsus  on  the  tibia  and  fibula. 

An  attempt  must  be  made  to  efieot  reduction,  but 
it  is  very  possible  that  this  may  fail,  the  astragalus 
being  so  firmly  wedged  in  its  new  position  that  no 
effort  will  dislodge  it.  Such  was  the  case  in  t!ie 
instance  recorded  by  Mr.  Bryant,  whore  the  same 
injury  had  taken  place  in  both  extremities  ;  the  man, 
however,  made  a  good  recovery,  though  with    atift 

Reduction  may  be  effected  under  an  anfeathetic  by 
forcible  extension,  which  would  tend  to  free  the 
aatrogalue  from  the  grip  in  which  it  is  held,  and,  once 
freed,  the  bones  would  probably  resume  their  natural 
position  without  difficulty. 

Cnm pound  dislocations  of  the  ankle 
Joint. — No  definite  rules  can  be  laid  down  for  the 
treatment  of  compound  dislocations  of  this  articulation, 
as  much  will  depend  on  the  general  condition  and 
state  of  health  of  the  patient,  as  well  as  on  the  local 
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condition   of  the   injured   part.      Each   case  must  b«fl 
treated  on  its  own  merits.      Formerly  amputation  wat  I 
considered  to  be  necessary-  in  every  case,  now  a  larg*  1 
pereentuge   of  limbs  are  saved  ;     some   without    any  f 
operative  interference  at   all  ;  others  by  resection  (^.1 
the   ends   of  the  bones.      If  the  patient  is  young,  hiR  I 
constitution    sound,    the   vessels   uninjured,    and    th«  J 
wound  not  too  large,   probably  no  operation  will  bs  I 
necessary  ;  if,   however,  the  wouod  is  large  and  f 
bone    projects   considerably,   it    becomes  a   question 
whether  we  shall  not  give  our  patient  a  better  chauoe 
of  recovery,  and  with  a  more  useful  limb,  by  formally 
excising  the  joint,  than  by  simply  reducing  the  bonea 
and  attempting  to  procure  its  consolidation  with  the 
parts  around.     My  own  feeling  ia  strongly  in  favour    . 
Cpf   excision  under    such    circumstances.       When 
ftrticular    surfaces    are    comminuted,   or   the     bonos    , 
cannot  be  reduced  by  ordinary  force,  there  can  be  QO   | 
question  that  escision  is  imperatively  called  for.     I 
have    seen    very    admirable    results    follow    primary 
excision  of  the  ankle  joint   for  compound   dislocattOD 
in  a  case  under  the  care  of  Mr.  Henry  Lee,  in  which 
the  boy  was    able  to  walk  five   miles  without  incon- 
venience and  with   very   little  limp.      Amputation  is 
only  neceBsary  when  the  patient  is  old  or  suffering 
from  constitutional  disease  or  want  of  power  which 
precludes   the   hope   of   obtaining  a  useful  limb  after 
excinion,  or  where  the  soft  parts  are  so  extensively 
involved  as  to  forbid  the  attempt    to  perform   thit    I 
operation.     If  the  surgeon  determine   to   make  thoi  J 
attempt  to  save  the  joint,  the  wound  should  be  carefully   j 
cleaned    and    every    part    of    the   joint     thoroughly 
syringed  with  some  antiseptic  fluid,  and  free  drain 
provided  for.     The  wound  should  then  be  closed,  t 
firm   and  equable   pressure  made,    the    limb    beinf  i 
fixed  in  a  box  (Assalini's  or  Maclntyre'a)  or 
back  splint  with  a  foot  piece.     Suppuration  must  l» 
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carefully  watched  for,  and  any  matter  which  forma  at 
once  evacuated  Anchylosis  will  probably  i-oault,  but 
as  a  fair  amount  of  motion  may  be  obtained  in  the 
tranaverae  tarsal  joint,  this  will  not  prove  the  source 
of  any  great  discomfort  to  the  patient,  and  the 
limb  will  be,  at  all  events,  the  same  length  as  the 

Dislocation  of  the  Abteagaltjs. 
The  astragalus  is  occasionally  displaced  from  all 
its  connections ;  from  those  of  the  hones  of  the  leg 
above,  and  those  of  the  tarsus  below.  It  differs 
from  the  preceding  dislocations  in  this,  that  whereas 
in  those  dislocations  which  have  been  previoualy 
described,  the  astragalus,  though  displaced  from  the 
malleolar  arch,  preserved  its  connection  with  the 
bones  of  the  tarsus ;  in  these  cases  it  is  not  only 
separated  more  or  less  from  the  bones  of  the  leg 
above,  but  from  the  os  caicis  and  scaphoid  below  and 

The  displacement  may  take  place  in  either  of  the 
four  directions,  forwards,  backwards,  inwards,  or 
outwards  ;  or  the  bone  may  undergo  a  very  peculiar 
displacement,  being  rotated  on  its  axis,  either  horizon- 
tally, BO  that  its  long  axis  is  directed  across  the 
joint  and  the  head  looks  outwards  or  inwards,  or  it 
may  be  turned  over  sideways  on  its  antei'o-posterior 
axis,  so  that  the  upper  and  under  surfaces  of  the 
bone  look  inwards  and  outwards.  The  displacement 
is  often  conjoined  with  fracture,  so  that  strictly 
speaking  only  a  part  of  the  bone  is  dislocated. 

DJsloCRlion  forwards. — In  this  form  of  dis- 
'  placement,  which  is  by  far  the  most  common,  the  astra- 
galus is  shot  out  forwards  from  its  socket,  though  in  the 
majority  of  cases  the  bone  is  not  displaced  directly 
forwards,  but  undergoes  a  partial  rotation  on  a 
vertical  axis,  and  is  displaced  obliquely  forwards  and 
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oatwArds  or  forwards  and  inwards,  so  that  its  head 
b  inclinrd  to  one  or  the  other  side.  It  may  be  com- 
pl«lp  or  inootuplete.  In  the  complete  diatocation  tlie 
bouo  is  entirely  separated  firoiii  all  its  articulutioDS, 
uid  m&y  project  prominently  under  the  akin ;  *  or, 
what  is  more  commoa,  the  skin  is  lacerated  and  tlie 
bone  protnitlea  from  the  wound.  In  some  cases  the 
dislocation  is  so  complete  that  the  bone  is  severed 
from  all  its  connections,  and  if  there  is  a  wound  may 
completely  be  thrown  out  of  it,  and,  a.s  in  Norris's 
case,  be  found  lying  on  the  ground  completely  de- 
tached from  the  limb. 

In  the  incomplete  form,  the  astragalus  is  shot 
forwards  from  its  articulations  with  the  other  tar- 
sal bones,  and  having  generally  undet^one  a  slight 
rotation,  the  under  surface  of  the  neck  rests  on  the 
poflterior  su[ierior  margin  of  the  scaphoid,  either  on 
its  inner  or  outer  part,  according  as  the  bone  has 
be«n  rotated  inwards  or  outwards ;  while  at  the  same 
time  the  posterior  inferior  edge  of  the  astragalus  is 
sunk  in  the  interosseous  groove  between  tjie  two 
articular  facets  on  the  upper  surface  of  the  os  calcis. 
Id  other  cases,  where  the  displacement  is  rather 
greater,  the  head  of  theastragalus  i-estson  thecuDeiform 
bones,  and  the  groove  on  its  under  surface  against  the 
jwsterior  superior  margin  of  the  scaphoid  bone^ 
At  the  same  time  the  upper  surface  of  the  astragalns 
is  displaced  forwards  from  the  tibia,  so  that  if  the  dis- 
placement at  this  articulation  is  complete,  the  tibial 
aivh  rests  on  the  upper  surface  of  the  os  calcia ;  or 
else,  if  the  displacement  is  partial,  the  anterior  in- 
ferior margin  of  the  articular  sui'face  of  the  tibia 
rests  on  the  summit  of  the  trochlear  surface  of  the 

Causes. — These  dislocations  are  generally  caused 
by  falls  upon  or  twista  of  the  foot,  while  it  is  extended 

•  &>  a  oua  of  Mr,  Lane's  ;  Laivxl,  vol.  ii.,  \>.  546  ;  laSU.^H 


Oiap.  iv-i  Symptoms.  505 

upon  tte  leg.  If  the  foot  is  extended  forcibly 
on  the  1^  in  the  healthy  subject,  the  head  of  the 
astragalus  will  be  noticed  to  project  prominently 
on  the  dorsum  of  the  foot,  evidently  pressing  upon 
and  straining  the  not  over  strong  astragalo-scaphoid. 
ligament.  Any  violence  applied  while  the  bone  is 
in  this  position  would  tend  to  rupture  the  ligament 
and  force  the  head  of  the  astragalus  upwards  from 
the  concave  facet  on  the  scaphoid,  and  at  the  same 
time  tearing  the  interosseous  ligament  between  the 
astragalus  and  oa  caicis,  separate  the  former  of  theao 
bones  from  the  latter.  The  force  of  the  injury  being 
continued  in  the  same  direction,  would  tend  to 
separate  the  astragalus,  which  has  now  lost  its 
support  in  front,  from  the  tibial  arch,  and  thus,  dis- 
location of  the  bone  from  all  its  articulations  would 
result,  the  pai-ticular  kind  of  displacement  that 
occurs  depending  upon  the  direction  in  which  the 
foot  was  twisted  at  the  moment  of  the  accident. 

Symptoms. — If  the  dislocation  is  complete,  even 
though  there  is  no  wound,  the  symptoms  are  so 
unequivocal  that  no  mistake  in  the  diagnasis  is  likely 
to  occur.  The  great  prominence  on  the  dorsum  of  the 
foot  over  which  the  skin  is  tightly  stretched  and  tense, 
so  as  to  exhibit  the  outline  of  the  upper  surface  of  the 
globular  head  of  the  astfogalus,  and  the  shortening, 
with  approximation  of  the  malleoli  to  the  level  of  the 
sole,  are  sufficiently  characteristic  of  this  injury.  Even 
in  the  incomplete  form  the  symptoms  are  very  marked. 
There  ia  on  the  dorBiim,  either  on  the  inner  or  outer 
side  of  the  scaphoid,  a  rounded  globular  swelluig, 
which  under  the  tense  skin  is  plainly  recognised  as 
the  head  of  the  astn^alus.  In  addition  to  this, 
the  trochlear  surface  of  the  astragalus  forms  a.  pro- 
jection in  front  of  the  tibia,  so  that  this  bone 
seems  more  or  less  sunken  and  shorteoed.  In 
consequence    of   the    dedection    of  the    hi'ad    of  the 
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aatragaliia  iawnrds  or  outwards,  the  foot  ia  turned  in 
tlie  oi)poaite  direction,  and  one  or  other  malleolus  is 
EVnkeD,  while  the  other  one  is  unusually  prominent. 
All  movements  of  the  ankle  joint  are  abolished. 

DislocatiOD  backwards. — The  astragalus,  ia 
rare  instances,  may  be  forced  directly  backwards  from 
all  its  articulations,  or,  what  is  more  common,  may  be 
forced  backirards  and  outwards,  or  backwai^s  and 
inwards.  Sometimes  the  injuiy  is  complicated  with 
fracture  of  the  ineck  of  the  astragalus ;  the  head  of 
the  bone  then  remains  connected  with  the  scaphoid, 
and  the  larger  portion,  or  body,  is  alone  displaced.  In 
the  direct  backward  displacement,  the  under  surface 
of  the  astragalus  rests  on  the  posterior  part  of  the 
upper  surface  of  the  os  calcia,  immediately  in  front  of 
the  tendo  AchiUes,  so  that  the  posterior  surface  of  the 
bone  presses  upon  the  tendon,  sometimes  pushing  it 
backwards,  out  of  its  normal  position.  When  dis- 
located obliquely,  backwards  and  inwards,  or  back- 
wards and  outwards,  the  astragalus  undergoes  a 
species  of  rotation  as  well,  ho  that  its  Huperior  surface, 
instead  of  being  directed  upwards,  is  oblique  in  direc- 
tion and  looks  more  or  less  inwards  or  outwards,  and 
projects  under  the  skin  between  the  inner  or  outer 
malleolus  and  the  os  calcis,  according  as  the  disphtce- 
ment  is  internal  or  estemal. 

Causes. — The  accident  is  probably  produced  by 
severe  violence  or  twists  applied  to  the  foot  while  in 
a  condition  of  flexion.  When  the  foot  is  acutely  flexed 
on  the  leg,  the  neck  of  the  astragalus  almost  reaches 
the  anterior  margin  of  the  lower  end  of  the  tibia, 
and  the  posterior  part  of  the  bone  is  supported  by  the 
posterior  fasciculus  of  the  external  latei-al  ligament, 
the  posterior  fibres  of  the  deltoid  ligament  and  the 
thin,  narrow  band  passing  between  the  posterior 
margin  of  the  astragalus  and  the  oa  calcis,  which 
ligaments   would   be  put   on  the  stretch.      If  from 
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any  sudden  Tiolence  these  ligaments  are  torn,  the 
astragalus  would  be  shot  out  backwards,  and  the  inter- 
osseous and  other  ligaments  connecting  it  to  the  other 
tarsal  bones  being  ruptured,  dislocation  would  result. 
The  fact  that  displacement  backwards  is  likely  to 
occur  when,  the  foot  is  flexed  at  the  ankle  joint  is 
rendered  probable  by  a  case  recorded  by  Mr.  Benjam.in 
Phillips,  where  a  gentleman,  in  running,  placed  his 
foot  in  a  gutter,  so  that  the  toes  rested  on  the  farther 
edge  and  his  heel  was  janmied  violently  down  to  the 
bottom  of  the  gutter,  the  patient  at  the  aame  time 
falling  foiTvards.* 

Syiaptoms. — In  these  cases  there  is  not  the 
Bame  striking  deformity  as  in  the  forward  displace- 
ment. There  is  generally  no  eversioo  or  inversion  of 
the  foot.  The  most  marked  sign  is  the  presence  of  a 
hard  prominence  just  above  the  heel,  between  the 
tendo  AchUlus  and  the  malleoli ;  sometimes  projecting 
beyond  the  heel,  so  that  the  tendon  is  poshed  oat  of 
position  end  presents  a  convex  outline.  In  those 
cases  where  the  bone  is  displaced  obliquely,  the 
astragalus  projects  to  one  or  other  side  under  the  skin, 
which  is  tightly  stretched  over  it,  so  that  its  various 
articulating  surfaces  can  usually  be  made  out  with 
tlie  exception  of  the  head,  which  remains  buried  under 
the  tibia.  The  anterior  border  of  the  inferior  ex- 
tremity of  this  bone  can  generally  be  felt  on  the  front 
of  the  joint,  with  a  hollow  or  depression  in  front  of  it, 
from  which  the  tibia  has  been  removed.  The  move- 
ments of  the  ankle  joint  are  lost. 

Lateral  dislocations  or  the  astrog'aluH. — 
Many  of  the  cases  which  have  been  described  as 
lateral  dislocations  of  the  astragalus  ought,  no  doubt, 
to  have  been  more  correctly  described  as  oblique 
dislocation  forwards  and  outwards  or  forwards  and 
inwards ;  but,  nevertheless,  true  direct  displacement 

•  Mtdicai  GasOU,  vol.  jdv. ;  1834. 
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of  the  Mtrag^us,  ontwards  or  inwvda,  does  a 
&Ujr  occur.  Mr.  Turner,  in  his  monograph,  h&s  col- 
lecUd  eight  caara  in  which  thf>re  tras  direei  lalenl 
dislocation  of  the  astra^tni  ;  in  foarof  these  the  bone 
was  disphiced  outwanis,  and  in  four  inwards.  All 
were  complete  dislocatjons,  and  all  were  compound  ; 
and.  La  fact,  it  is  difGciilt  to  anderstand  how  sdcIi  \ 
diaplaccuient  could  occur  without  at  the  same  tiioe 
being  compound.  It  is  douLtful,  also^  whether  this 
diAlocation  can  occur  without  fracture  of  one  or 
other  malleolus.  Two  or  three  cases  have  been 
recorded  in  which  there  has  been  no  lesion  of  either 
of  these  procesaea,  but  it  is  very  dubious  whether 
these  cases  are  to  be  regarded  as  complete  displace- 
mentii  of  the  trochlear  surface  of  the  astragalus  from.  J 
the  tibio-tibular  arch,  and  not  rather  as  cas 
vereiunofthe  bone  without  oiij  absolute  dialocatiofl 
at  this  joint. 

Vei-iilon  ofthe  amlragalas. — As  we  have  before 
remarked,  in  the  forward  and  backward  dislocations 
there  is  often  a  certain  amount  of  twisting  or  rotation 
of  tlie  bone.  But  there  is  another  form  of  injury 
whore  the  astragiilus  is  turned  more  or  less  completely 
on  its  own  axis,  but  at  the  same  time  remains  in  situ, 
no  absolute  dislocation  taking  placa  The  bone  may 
revolve  either  on  a  horizontal  or  vertical  axis.  In  tlie 
former  onae,  the  lateral  surfaces  of  the  astragalus  look 
upwarils  and  downwards,  and  the  trochlear  surface  is 
direoteU  to  one  or  the  other  aide,  facing  the  articular 
ffveet  on  the  inner  or  outer  niBlIeolus.  In  the  otheej 
form,  where  the  astragalus  i-evolves  on  ft  vertjoa 
axiM,  th(!  superior  and  inferior  surfaces  look  ii 
natural  direction,  but  the  long  axis  of  the  bona  £#■ 
directed  uerass  the  joint,  so  that  its  head  faces  the 
ai'ticukr  surface  on  one  or  the  other  malleolus. 

Ciiuses. — As  Mr.  fiai-well  has  pointed  out,*  tins 
•  Mod.-L'bir.  Tiiuis.,  io\.  IxvL,  p.  48. 
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accident  occurs  from  violent  strains  or  wrenches  of 
the  foot,  when  it  ia  at  right  angles  to  the  leg  and  in  a 
position  neither  of  extreme  extension  or  flexion.  For, 
as  we  have  already  seen,  if  the  foot  ia  hyper-estended, 
dislocation  forwards  results  from  the  same  form  of 
accident ;  and  if  acutely  flexed,  dislocation  backwards. 
Mr.  Earwell  has  also  very  justly  pointed  out  that 
there  must  be  a  certain  relationship  of  strength 
between  the  ligaments  of  the  ankle  and  those  connec- 
ting the  astragalus  and  os  calcis.  For  if  the  latter 
be  weak  in  proportion  to  the  former,  subastragaloid 
dislocation  would  alone  occur,  the  ligaments  of  the 
ankle  joint,  on  account  of  their  greater  proportional 
strength,  escaping  rupture,  and  thus  maintaining  the 
ankle  joint  intact.  And,  on  the  other  hand,  if  the 
ligaments  of  the  ankle  joint  were  the  weaker  they 
would  give  way,  and  dislocation  at  this  articulation 
alone  result,  tiie  astragalo-cal cancan  joint  escaping 
injury. 

Symptonis. — ^The  diagnosis  of  this  peculiar  form 
of  displacement  is  involved  in  considerable  difficulty, 
as  there  is  no  marked  diapiacement  or  prominence  of 
the  astragalus  whereby  it  may  be  recognised. 

If  the  swelling  is  not  great,  the  various  prooeasea 
or  parts  of  the  astragalus  may  be  defined ;  but  if  it  ia, 
they  will  be  bo  much  obscured  as  to  render  them 
difficult  of  recognition.  Then,  the  history  of  the  acci- 
dent, the  loss  of  motion  at  the  ankle,  and  evident 
severe  injury  without  any  of  the  prominences  found 
in  the  ortlinary  dislocations  of  the  astragalus,  may  lead 
the  surgeon  to  a  conjectural  diagnosis. 

Treatment  of  dislocations  ol  the  astra- 
iralu«> — In  all  cases,  where  a  dislocation  of  the 
astragalus  has  been  diagnosed,  an  attempt  must  be 
made  to  effect  reduction.  If  the  dislocation  is  in- 
complete, this  attempt  will,  in  a  large  proportion  of 
cases,  succeed  :  if,  on  the  other  hand,  the  bone  has 
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been  completely  displaced  from  all  its  articulationa,  i 
will  probably  uot  succeed,  at  all  eventa,  e.xcept  i 
very  I'eoent  cases.  The  reason  of  this  is  because  ti 
cavity  or  space  between  the  tibia  and  fibula  above 
and  the  t«maining  bones  of  the  tarsus  below,  froi 
which  the  astragalus  has  been  dislodged,  has  b««j 
partially  dimini^ed  in  sise  by  the  contraction  of  du 
muscles,  especially  those  of  the  cal^  drawing  up  thi 
OS  calcis  against  'Uie  extremity  of  tiie  bones  of  the  leg 
It  will  therefore  generally  he  found  necessary  to  orec 
come  the  action  of  these  muscles  by  the  eubciitaneoui 
division  of  the  tendo  Achilles.  In  order  to  effect  re 
duction  steady  traction  must  be  made  on  the  foot, 
with  the  knee  bent,  the  patient  having  been  fulh 
placed  under  the  influence  of  au  anffisthetia  If  tLif 
should  fail,  the  tendo  Achilles,  and  anj  othei 
tendon  which  may  be  felt  on  the  stretch,  should  b« 
divided,  and  the  attempt  renewed.  If  all  efforts  a< 
reduction  fail  t«  accomplish  the  object,  in  simple  dis- 
location the  case  is  to  be  left  alone.  The  limb  is  to 
be  put  up  in  some  apparatus,  of  which  probably  the 
roll  junk  is  the  best;  cold  lotiona  or  ice  maybe 
applied,  and  the  issue  of  the  case  awaited.  Sometimeg 
things  will  go  well,  union  will  take  place  between  the 
displaced  bone  and  surrounding  tissues,  and  the 
patient  recover  with  a  useful  limb.  This  is  certainly 
the  case  with  regard  to  dislocations  hactwards,  wlier^ 
suppuration  or  sloughing  less  frequently  occurs  than 
in  the  other  forms,  and  where  an  exceedingly  usefu] 
limb  may  be  obtained.  This  was  the  case  in  a  patient 
of  Mr.  Le  Gros  Clark,  recorded  by  Sir  William 
MacCormac,  where  the  man  twelve  years  after  the  ac- 
cident had  very  considerable  movement  in  tlie  anfalo, 
walked  without  the  slightest  lameness,  and  suflered  ng 
kind  of  inconvenience  from  the  result  of  his  serioua 
injury.*      Often,    however,   in    cases    of    unreduced 

•  Path,  Soc.  Ttane.,  vol.  iivi.,  p.l7S. 
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dislocatioti  of  the  asCragaliis,  slougUing  of  the  ekia 
over  tLe  prominent  bone  takes  place,  with  profuse  sup- 
puration. In  these  cases,  as  soon  as  it  is  evident 
that  sloughing  will  occur,  the  bone  should  be  excised 
by  an  incision  running  parallel  to  the  tendons  and 
vessels,  and  the  bone  twisted  out  of  its  bed. 

In  CAses  of  compound  dislocation  it  is  generally 
■wiser  to  excise  the  bone  at  once,  if  the  injury  to  the 
soft  parts  permits  of  this  operation,  or  if  not,  to 
amputate.  It  may  be  justifiable  in  a  young  and  vigo- 
rous adult,  where  the  wound  is  small  and  the  injury 
to  the  soft  parts  very  slight,  to  attempt  to  save  the 
bone  by  reducing  the  dislocation ;  but  these  cases  are 
very  exceptional,  and  the  recovery  after  excision  is  so 
complete,  and  the  usefulness  of  the  foot  is  so  perfect, 
that  the  surgeon  would  generally  be  acting  more 
wisely  by  removing  the  bone  when  it  has  beea  de- 
tached from  all  its  articulations,  if  the  dislocation  ia 
compound, 

SubastrDgalold  dislocation.  —By  the  term 
"  Bubastragaloid  dislocation  "  13  me^nt  a  displacement 
of  the  astragalus  from  its  articulations  with  the  os 
calois  and  scaphoid.  These  dislocations  have  been, 
and  are  very  liable  to  be,  mistaken  for  those  previously 
described,  but  difler  from  them  in  this  essential  par- 
ticular, that  the  astragalus  retains  its  connection  with 
the  tibia  and  fibula,  and  that  the  ankle  joint  is  in- 
tact. This  is  of  importance,  not  only  as  regards  the 
diagnosis,  but  also  the  treatment,  for  it  must  be  borne 
in  mind  that  the  bone  is  not,  in  these  cases,  severed 
from  all  its  connections,  and  that,  therefore,  there  are 
some  points  of  difference  in  its  sui'gical  management 
which  render  its  differentiation  as  a  distinct  injuiy  an 
important  point. 

Subasti-agaluid  dislocations  are  usually  described 
as  taking  place  in  four  directions  ;  viz.  backwards, 
forwards,  inwards,  and  outwards.     But,  aa  a  rule,  the 
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.  «  oblique  in  direction,    the  foot  being 

displftced  backwards  and  outwards,  or  backwards  and 
inwards  from  the  astragalus  ;  dislocation  forwards,  or 
forwards  combined  with  lateral  displacement,  vert 
wrely  taking  place.  The  dislocations  are  generally 
mcomplete,  at  all  events  as  regards  tfao  astragalo- 
calcaneum  joint, 
some  portion  of 
the  under  auriaee 
of  the  astragalus 
remaining  in  eon- 
tact  with  the  ar- 
ticular facets  oa 
the  upper  surface 
of  the  OS  calcis. 
As  regards  the 
astragalo  -scaphoid 
joint,  they  are 
usually  complete. 

In  the  more 
common  disloca- 
tions, that  of  the 
tarsus  backwards, 
combined  with 
some  lateral  dis- 
placement, the 
head  of  the  astraga- 
lus rests  on  the 
dorsal  surface  of  the  scaphoid,  inclined  to  the  inner 
or  outer  side  of  the  bone  ;  so  that  in  the  displace- 
ment of  the  foot  outwards  it  rests  on  the  superior 
surface  at  its  junction  with  the  internal  surface  just 
above  the  "  tuberosity  of  the  scaphoid  "  (Fig.  92),  and, 
when  the  foot  is  displaced  inwards,  the  head  of  the 
astrf^Ius  rests  on  the  outer  extremity  of  the  dorsal 
surface  of  the  scaphoid,  or  on  the  superior  calcaneo- 
Bcaphoid    ligament.       The    posterior     border   of 
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inferior  surface  of  tho  aatragalua  is  lodged  in  the 
iiitei"083eou3  groove,  between  the  two  articular  facets 
on  the  upper  surface  of  the  oh  calcis  ;  or  if  a  greater 
amount  of  displacement  than  thin  has  taken  place,  the 
head  of  the  aati-agalua  rests,  in  front  of  the  scaphoid, 
on  the  cuneiform  bones,  and  its  articular  facets  on  the 
concave  posterior  surface  of  the  acaphoid.  In  some 
rare  cases  the  head  of  the  astragalus  may  be  dislo- 
cated from  the  scaphoid,  with  little  or  no  alteration  in 
the  position  of  the  articular  surfaceB  of  the  body  of 
the  bone  with  the  os  calcis.  Pollock  and  Arnott  have 
both  recorded  cases  where  the  head  of  the  astragaluB 
has  been  dislocated,  without  rupture  of  the  ioteroa- 
seoQs  calcaneo-astragaloid  ligament,  and  therefore 
neceaaarily  without  any  great  displacement  of  these 
bones  from  one  another.  In  a  considerable  percentage 
of  cases  the  £bula  is  broken. 

Caasc8.^Theae  dislocations,  like  the  other  dia- 
locations  already  described  about  the  ankle  joint  and 
astragal  us,  are  produced  by  violent  atrains  or  wi-enches 
of  the  foot.  But  in  consequence  either  of  a  greater 
strain  being  thrown  on  the  ligaments  which  connect 
the  astragalus  and  os  calcis,  or  on  account  of  their 
being  relatively  weaker  than  those  of  the  ankle  joint, 
they  give  way  first,  and  the  subaatragaloid  dislocation 
results,  the  ankle  joint  remaining  intact. 

Symptoms. — There  ia  evidently  a  great  deformity 
of  the  foot,  which  is  shortened  in  front,  elongated 
behind,  and  generally  somewhat  extended.  The  most 
prominent  deformity  is  produced  by  the  head  of  the 
astragalus,  which  appears  as  a  globular  swelling,  with 
the  skin  tightly  stretched  and  tense  over  it,  either  on 
the  inner  or  outer  side  of  the  dorsum  of  the  foot.  In 
the  dislocation  outwards  the  foot  is  everted,  so  that 
its  under  surface  is  directed  more  or  less  outwards ; 
the  inner  malleolus  is  prominent  and  well  marked  undar 
the  skin,  and  the  outer  malleolus  buried,  the  oa  calcis 
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projecting  beyond  it  In  the  dislocation  inwards  the 
position  of  the  foot  is  reversed  ;  it  is  invei-ted,  the  sole 
looking  inwards,  the  outer  malleolus  is  prominent 
and  the  inner  one  buried.  The  diagnosis  of  this 
injury  from  dislocation  of  the  astragalus  may  be  made 
by  observing  the  unaltered  relation  of  the  malleoli  to 
the  astrajjaluB,  and 
by  the  recognition 
of  the  fa«t  that 
there  is  no  shorten- 
iug  such  as  takes 
place  in  complete 
dislocation  of  the 
astragalus  from 
approximation  of 
the  OS  calcia  to  the 
tibio-fibulor  arch, 
and  that  a  certain 
amount  of  motion 
is  permitted  ill  the 
ankle  joint. 

Treat  mcDt. 
— No  one  who  has 
,tx%  ot  seen  many  cases 
iSiS  0*  Bubaatragaloid 
^i"'S-  dislocation  can  fail 
luieuin  (jj  be  struck  by  the 
groat  difference 
there  is  as  regards  the  ease  TOith  'which  reduction  can 
be  effected.  In  some  the  bone  returns  to  its  place 
with  the  slightest  amount  of  manipulation ;  in  others, 
no  efforts  succeed  in  i-estoring  the  bone  to  its  place. 
This  difficulty  appears  to  depend  on  several  causes  t 
in  some,  to  the  tibial  tendons  becoming  hitched  round 
the  neck  of  the  bone  (Fig,  93)  j  in  others,  to  the  sharp 
posterior  margin  of  the  under  surface  of  the  astragalua 
being  lodged  in  the  interosseous  groove  of  the  oa  caloui^a 
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and,  again,  in  others,  to  the  under  surface  of  the  neck 
of  the  astragalus  being  wedged  against  the  sharp 
posterior  margin  of  the  dorsal  aurface  of  the  Bcaphoid.* 
Probably,  also,  where  the  astragalus  is  fractured,  the  _ 
broken  portion  of  bone  may  prevent  reduction. 

The  manner  in  which  extension  should  be  made 
in  dislocation  of  the  tarsus  backmards  from  the  astra- 
galus is  of  importance.  The  extension  should  not  bs 
made,  as  is  Bo  often  done,  by  pulling  downwards,  that 
is  to  say,  by  dragging  the  foot  away  from  the  bonea 
of  the  leg,  but  by  making  extension  forwards,  that  ia  to 
say,  in  the  opposite  direction  to  which  the  bones  have 
been  displaced.  In  order  to  effect  this,  a  bandage  is  to  be 
firmly  fixed  around  the  forepart  of  the  foot,  just  behind 
the  heads  of  the  metatarsal  bones,  and  then  to  be  tied 
over  the  shoulders  of  tJie  operator,  as  he  kneels  over  his 
patient,  with  one  knee  in  the  concavity  in  front  of  the 
ankle,  pressing  against  the  lower  extremity  of  the 
bones  of  the  leg.  By  raising  the  trunk  the  surgeon 
is  able  to  make  forcible  extension,  and  at  the  same 
time  has  his  hands  free  to  manipulate  the  bone  into 
its  place.  If  this  should  not  succeed,  the  same  plan 
of  treatment  must  be  adopted  as  in  dislocations  of 
the  astragalus.  The  tendo  Achilles  and  any  other 
tenae  tendons  must  be  divided  and  the  attempt  re- 
newed. On  the  failui'e  of  these  measures  the  foot 
must  be  left  to  itself,  and  excision  performed  if  active 
inflammatory  mischief  supervene.  In  compound  dis- 
jocation,  excision  or  amputation,  acconiing  to  the 
amount  of  iesion  of  soft  partB,  will  in  moat  cases  be 
called  for. 

Dislocation  of  the  other  tnrsal  bones. — 
The  tarsal  bones,  on  account  of  their  spongy  isharactar, 
are  more  frequently  broken,  as  the  result  of  vio 
lence,  than  dislocated.  Nevertheless,  dislocation  does 
occasionally  occur,  and  cases  have  been  at  various 
•  S«  a  DBw  by  ths  autlior,  (llin.  Son.  Traju.,  vol.  liii.,  p.  132. 
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timra  recorded  of  displacement  of  01 
these  bones ;  they  must  be  regarded, 
in  the  light  of  surgical  curiosities  th&n  of  well  mari 
and  recognised  injories.  Perhsps  one  of  the  mi 
common  is  tlie  "  Diedio-tarsal  "  dislocation,  descrit 
by  SirAatley  Cooper,  where  the  anterior  tarsal  boi 
are  dislocated  from  the  os  calcis  and  astragalus.  I 
diaplaceiueDt  may  take  place  either  lateral Ij 
upwards  or  dowuwnrds.  Single  bones  may  be  d 
located  :  tlie  os  caleis,  laterally  ;  the  scaphoid,  or  t 
internal  cuneiform.  The  cuboid  is  said  to  be  nev 
displaced  alone.  Or  more  than  one  bone  may  be  d 
located  ;  for  instance,  the  three  cuneiform ;  •  or  tj 
internal  cuneiform  may  be  displaced  and  carry  with 
tlie  first  metatarsal  bone,  or,  indeed,  all  the  metatars 

The  symptoms  are  generally  obrious,  the  pros 
nence  of  the  displaced  bone  or  bones  Indicating  tl 
nature  of  the  lesion.  And  extension,  combined  wil 
pres8iu«  on  the  prominent  bone,  will  generally  succet 
in  efi'ecting  reduction. 

Dislo nations  of  the  metalarsal  bones  lik 
wise  occasionally  occur.  Either  one,  more,  or  all  thel 
bones  may  be  dislocated.  The  displacement  ma 
occur  in  any  of  the  four  positions,  upwards,  dowi 
wai'ds,  inwards,  and  outwards  ;  dislocation  upwarc 
being  the  most  common.  In  some  instances,  one  boo 
may  be  displaced  upwards  and  another  downward: 
The  accident  is  usually  caused  either  by  falls  from 
height,  or  by  a  heavy  wheel  passing  over,  or  weigl 
falling  on  to,  the  foot.  The  shortening  of  tlie  toes  an 
the  prominence  of  the  displaced  bones  indicates  tb 
nature  of  the  injury.  Extension  and  pressure  und< 
chloroform  generally  succeeds  in  effecting  reduction 
should  it  not,  however,  succeed,  a  fairly  serviceable  fix 
may  be  confidently  anticipated. 

•  Set  Nev  Bydanliain  Biennial  Betrospeet,  p.  254 ;  1371 
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In  a  paper  in  the  Berliner  Klin.  Woclienachrift,* 
Dr.  Hitzig  considers  these  dislocations.  He  has 
collected  twenty-nine  cases,  including  some  of  dislo- 
cation of  the  entire  metatarsus,  others  of  a  single 
bone,  and,  again,  others  where  two  or  more  bones 
were  luxated.  He  states  that  if  the  dislocation  can 
be  reduced  at  once,  the  prognosis  is  good ;  and  even 
when  the  dislocation  is  irreducible,  if  the  displacement 
is  in  the  vertical  direction,  little  loss  of  function  need 
be  apprehended ;  but  when  the  displacement  is  side- 
ways the  foot  is  not  so  useful.  He  dissuades  too 
energetic  attempts  at  reduction  as  not  free  from 
danger,  and  recommends  manual  extension  and  counter- 
extension  with  pressure  of  the  thumbs  on  the  displaced 
bones,  chloroform  having  been  administered,  and 
states  that  in  his  opinion  this  is  the  method  most 
likely  to  succeed 

Dislocation  of  the  phalang^es  is  a  rare  acci- 
dent That  of  the  proximal  phalanx  of  the  great  toe 
is  the  most  common,  and,  like  the  corresponding  dislo- 
cation in  the  upper  extremity,  often  extremely  diffi- 
cult to  reduce,  and  probably  owing  to  the  same  cause. 
They  present  nothing  of  a  special  character  either  as 
regards  their  nature  or  treatment. 

*  The  paper  is  abstracted  in  the  New  Sydenham  Society  Biennial 
Betrospect  tor  1867,  p.  274,  from  which  these  remarks  are  obtained. 
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The  Manuals  will  be  printed  in  clear 
type  upon  good  paper.  They  will  be  of  a 
size  convenient  for  the  pocket,  substantially 
bound  in  cloth  limp.  Each  volume  will  con- 
tain   about    544  pages,    and    will    be   freely 


Illustrated  by  Original  Chromo-Lithographs 
and  Woodcuts,  when  required,  and  will  be 
published  at  about  8s.  6d.  each. 
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The  Year-Book  of  TreatmeI 


A  Critical  Re%invfor  Practilioners  of  M.-dicb 


THE  object  [jf  this  buok  is  !□  presenl  to  the  Practitbtier 
not  only  a  coinplKle  account  of  all  the  moT 
advances  made  in  the  Treatment  oi  Disease,  but  to  furnish  also 
a  Review  of  the  same  by  a  competent  authority. 

E^h  department  of  practice  is  fully  anil  concisely  treated, 
and  into  the  consideiatior  of  each  subject  will  i;nler  Huch 
allusions  to  recent  pathological  and  clinical  work  as  beal 
ilirectly  upon  Treatment. 

The  medical  literature  of  all  countries  is  placed  under 
contribution,  and  the  Wutk  deals  with  all  matters  relating  to 
Treatment  that  have  lieen  published  during  the  year  ending 
JSept.  30th.     A  full  refcraul  is  given  to  ivay  arlUle  noticed. 


"  This  boot  is  the  combined  worlt  of  twenty- three  contributors, 
'^ha  have  not  only  abstracted  the  hesl  contributions  to  the 
ce  of  medicine  and  surgery  during  the  twelve  months,  but 
criticised  them.  The  whole  is  compressed  into  300  octavo 
,  and  the  matter  may  be  said  to  He  in  a  nutshell.  The 
oik  appears  to  have  been  apportioned  to  the  individual  con- 
'  tributors  with  encellent  judgment,  and  the  result  is  a  book  of 
txtrcHie  value  to  all  who  in  these  busy  times  find  it  difficult  to 
keep  pace  with  the  ever-advancing  march  of  the  science  and  art 
of  medicine. "- 

"  This  handbook  contains,  within  the  space  of  three  hundred 
a  wonderfully  complete  summary  ^review  of  the  methods 
L«rt'Eatment,  new  and  resuscitated,  which  have  been  advocated 
c  year  with  which  it  deals." — Brilish  Medical fou. 


"  The  YKAI.-B00K  OF  Trkatmknt  appears  to  have  met 
with  a  snccess  but  rarely  achieved  by  a  work  of  its  kind  on  fint 
issae.  Already  it  is  announced  that  three  editions  have  been 
called  for,  and  one  naturally  looks  with  some  d^rree  of  antidpt- 
tion  for  the  special  excellence  which  has  evoked  so  unusaal  a 
degree  of  appreciation.  The  cause,  however,  of  the  sigiuJ 
favour  with  which  the  work  has  been  welcomed  is  probably  to 
be  found  in  the  long  list  of  well-known  names  to  be  found  ia 
the  list  of  contributors  to  the  work,  each  division  being  writtea 
by  a  different  hand." — Medical  Press, 

**  The  present  is  the  age  of  periodical  literature,  and  its 
quantity  is  ever  on  the  increase.     Medicine  has  by  no  means 
been  behind  other  branches  of  knowledge  in  furnishing  its  quota, 
at  the  present  time  the  number  of  medical  journals  and  trans- 
actions being  over  seven  hundred,  of  which,  however,  only  sixty 
appear  in  England.     A  generation  or  two  ago  a  medical  man 
had  to  rely  very  largely  on  his  personal  experience,  which  too 
often  died  with  him  ;  but  now  that  over  a  thousand  pages  have 
to  be  filled  every  week,  medical  men  have  gone  to  the  opposite 
extreme,  and  each  is  anxious  to  publish  his  experiences.     A  vast 
mass  of  valuable  information  and  accumulated    experience  is 
published  each  week,  but  scattered  in  the  numerous  periodicals 
in  English,  French,  and  German ;  and,  in  the  midst  of  much 
that  it  would  benefit  no  one  to  remember,  it  is  very  apt  to  be  over- 
looked.      It  is  obvious  that  the  busy  practitioner  cannot  wade 
through  this  heterogeneous  collection,  and  he  will  hail  with  delight 
a  guide  which  gives  him  a  selection  of  the  new  methods  of  treat- 
ment in  use  both  here  and  on  the  Continent,  and  at  the  same 
time  an  estimate  of  their  value  by  men  who,  by  their  special 
reading  and  hospital  experience,  have  made  themselves   pre- 
eminent in  the  branch  they  have  supervised.     .     .     .     IVe  can 
strongly  recovwund  the  book  to  all  practitiottersy  and  we  shall 
not  be  exaggerating  if  we  say  that  this  book,  which  we  are  pleased 
to  see  has  already  reached  a  second  edition,  is  one  of  that  class 
which  it  is  an  economy  to  possess." — London  Medical  Record,  ■ 

Casull  &  Company^  Limited^  Londcn  ;  and  all  Booksellers. 


MANUALS 

Students  of  Medicine. 


THIS  Series  has  been  projected  to  meet  the  demand 
of  Medical  Students  and  Practitioners  tor 
pact  and  authoritative  Manuals  embodying  the  most 
recent  discoveries,  and  presenting  them  to  the  reader 
in  a  cheaper  and  more  portable  form  than  has  till 
now  been  customary  in  Medical  Works. 

The  Manuals  contain  all  the  information  required 
for  the  Medical  Examinations  of  the  various  Colleges, 
Halls,  and  Universities  in  the  United  Kingdom  and 
the  Colonies. 

The  Authors  ivil]  be  found  to  be  either  Examiners 
or  the  leading  Teachers  in  well-known  Medical 
t  Schools.  This  ensures  the  practical  utility  of  the 
\  Series,  while  the  introduction  of  the  results  of  the 
latest  scientific  researches,  British  and  Foreign,  will 
recommend  them  also  to  Practitioners  who  desire  lo 
keep  pace  with  the  swift  strides  that  are  being  made 
in  Medicine  and  Surgery. 

tin  the  rapid  advance  in  modern  Medical  know- 
ledge, new  subjects  have  come  to  the  front  which 
have  not  as  yet  been  systematically  handled,  nor  the 
,  fects  connected  with  them  properly  collected.  The 
treatment  of  such  subjects  forms  an  important  feature 
of  this  Series, 
New  and  valuable  Illustrations  are  freely  intro- 
duced. The  Manuals  are  printed  in  clear  type,  upon 
good  paper.  They  are  of  a  size  convenient  for  the 
pocket,  and  bound  in  red  cloth  limp,  with  red  edges. 
They  contain  from  300  to  540  p^es,  and  are  pub-  ^ 
lished  at  prices  varying  from  4s.  6d.  to  7s.  6d. 
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Manuals  for  Students  of  Medicine. 


Slementa  of  Histology.     By  e.  Klein,  m.d.,  F.R.& 

Joint  l^turcr  on  General  Anatomy  and   PLyMology  in  the 
^liHlioal  Scluwl  of  St.  Bartholomew  s  Hospital,  London,    fc 

Surgical  Pathology.    By  a.   j.   Peppzr,    M.B.,  M.S., 

KR.l'.S,,    Surgeon  and   Teacher  of    Practical    Surgery  at 
SI .  MAry  «  Hosiatal.     78. 6d. 

Surgical  Applied  Anatomy.  By  Frederick  Treves, 
K.R.l\S.,  Surgeon  to  and  Lecturer  on  Anatomy  at  the  London 
Hlv^lntal.    7s.  6d. 

Cliiiioal   Chemistry.     By  Charles    h.   Kalfe,  M.D., 

K.K,l\r.,  Aasiatant  Physician  at  the  London  Hospital.    5b. 

Uumau  Physiology.  By  Hbnry  Power,  M.B.,  r.R.C.&, 
KxAunner  in  Phy*ioIog5',  Royal  College  of  Surgeons  of 
Kn^land.    -\'ew  <iml  Ehlargt'd  Editiony  7a  dd. 

Materia  Medica  and  Therapeutics :  An  Intro- 
duction to  Rational  Treatment.    By  j.  Mitch£ll 

Ukitk.  M.R,  F.R.O.P.,  liccturer  on  Materia  Medica  at 
iMiArint;  i>t^<  Medical  School,  and  Physician  to  the  Hospital; 
Kxannitor  in   Materia  Meilica  in  the  University  of  London. 

Physiological  Physics.    By  J.  McGregor-Robkrtsok, 

M.A..  M.U..  Muirhead  IVnionstrator  of  Physiology,  Uni- 
>i*rsU>  of  iU.-w4^^w.    78.  6<L 

Suri;:ioaI  Diagnosis :   A  Manual  for  the  Wards. 

1^  A.  PrvKiK  iiOll.l\  M.S.,  M.B.,  F.R.C.S.,  Assistant 
S;:^pNMi  to  MiddK\i»ex  Hospital.     78.  6d. 

Oomparativo  Anatomy  and  Physiology.  f. 

.Umkv>  HviK  M.A..  l^ofessor  of  Comparative  Anatomy  at 
Kv.xji*  iV.leirx\    T8.  6d. 

>Vroi\Mv*  Medicine,  l^r  A.  J.  Pepper,  M.S.,  M.B., 
>\K.i\S.  Kvaniiner  in  Forensic  Meiiidne  to  the  University 
o'  1  o.r.«io:i. 

MtHiioal  Aui>li^^  Anatomy.    By  Johx  Clrxow,  m.d., 

V  K  iM\  iV>t\'^sor  of  Anat<»my  at  King's  College,  Physician 
at  KuvjiV  OoUej:^^  )U«pit»l 

Oi>«ora-l   Pathology  in    Relation    to    Practical 

ModiO-inO.  l\v  .1.  F,  rA>NK,  M.l\.  F.R.C.P.,  Lecturer 
ov,  r.itho\V'*^»  Av..^:o:n>  at  St.  Thomas's  Hospital. 

%  \-:<  •   i ',  ^jk «,-. ..  .\ .  .V  V,  «■:.■ ;  V  due  i\-urs€. 


Am'ioriUilivc   IViyk  an  Htatlli  /'y   Erjiinctil  /7<jwi.!>ii 

The  Book  of  Health. 

A  Systematic  Treatise  for  the  ProFessional  and  General  ReaJer 

upon  the  Science  and  the  Preservation  of  Hentth    .     21a, 

Half  morocco 25». 


i-  latroduatory. 

3.  Food  ajid  its  Use  ii 


CONTENTS. 


By  W.  S.  SAVORY,   F.R.S 

1  Health. 

By  S[R  RISDON  BENNETT,  M,D.,  F.R.S 

3.  Ths  Influenoe  of  Stimillants  and  MarcotiaB  on  Health. 

By  T.  LAUnER  BRUNTON,  M.D.,  F.R.S 

*.  Sduoatlan  and  the  Nerroua  System. 

By  J.  CRICHTON-BROWNE,  LL.D.,  M.D 
G.  The  Influence  of  Szeroiae  on  Health. 

By  JAMES  CANTLIE.  F.B.C.S 
B.  Tile  Influence  of  Dresa  on  Health. 


IF.RICK  TREVES,  F.R.C.5. 
r  Surtoundinga  on  Health 

By  J.  E.  POLLOCK,  M.D. 
i.  The  Influence  of  Travelling  on  Jiealt^_._^ 


7.  The  Influence  o 


9.  Health  at 

10.  Health  in 

11.  Health  at  School. 
IB.  The  Bye  and  Sight. 
13.  The  Ear  and  Hearing. 
1*.  The  Throat  and  Voice. 
U.  The  Teeth. 
U.  The  Skin  and  Hair, 


By  SI 

Infancy  and  Childhood. 


By  J.  RUSSELL  REYNOLDS.  M.D.,  F.R..S, 

SHIRLEY  MURPHY.  M.R.C.S. 

B.  CHEADLE,  MJ), 

By  CLEMENT  DUKES,  M.D, 

By  HENRY  POWER,  F,iLC,S. 

Ry  G.  P.  FIELD,  M.R.C.S. 

By  J.  S.  BRISTOWE,  M.D.,  F.K.S. 

By  CHARLES  S.  TOME.S,  F.R.S. 

By  MALCOLM  MORRIS. 


1 
I 


17.  Health  in  India, 

By  SIR  JOSEPH  PAVREH,  K.CS.I.,  F.R.S.,  and 
J.  EWART,  M.D. 

18.  Climate  and  Health  Reaorts. 

By  HERMANN  WEBER,  M.D 
MORRIS. 
Ihroughom,  and  which  wUl  End 


"The  ^ 


ttuidurd  work  of  rcfenncc  not  oaly  with  those 
heijLh  of  b^odIb,  workshops,    Eioa  other  esu 

■axtous  lo  secuiE  [he  high«i  pos 


oT  healthy  living  (c 


Mm»^ 


Important  Work  on  Sanit«tion. 

Our  HoineSy  and  How  to  Make 

tJiem  Healthy. 

Wilh  numerous  Practical  Illustrations.  Edited  by  Shirlfy 
FoRSTEK  MURPHV,  lute  Mcdicoi  Officer  of  Health  to  tju 
Pa'ish  of  Si.  Panaas  ;  Hon.  Secretary  to  the  Epideiniolo^ca^ 
SocUty^  and  to  the  Society  of  Medical  Officers  of  Heal  h.  960 
pages.     Royal  8vo,  cloth  .  .  .  lo*. 

Half  morocco  ....  21*» 

CONTENTS. 
Health  in  the  Home.     By  W.  B.  RICHARDSON,  M.D.,  lld., 

F.R.S. 
Architecture.    By  P.  GORDON  SMITH,  F.R.I.B.A.,  and  KEITH 
DOWNES  YOUNG,  A.R.I.B.A. 

Internal   Decoration.       By  ROBERT  W.    EDIS,   F.S.A.,  and 

MALCOLM  MORRIS,  F.RCS.Ed. 
Lighting.      By  R.  BRUDENELL  CARTER,  F.R.C  S. 

Warming   and  VentUation.     By  DOUGLAS  GALTON,  C.B., 

D.C.L.,  F.R.S. 
House  Drainage.    By  WILLIAM  EASSIE,  C.E.,  F.L.S.,  F.G.S. 

Defective  Sanitary  Appliances  and  Arrangements.  By 
PROF.  W.  H.  CORFIELD,  M.A.,  M.D. 

Water.  By  PROF.  F.  S.  B.  FRANgOlS  DE  CHAUMONT,  M.D., 
F.R.S. ;  ROGERS  FIELD,  B.A.,  M.I.C.E. ;  and  J.  WALLACE 
PEGGS,  C.E. 

Disposal  of  Reftise  by  Dry  Methods.    By  THE  EDITOR. 

The  Nursery.     By  WILLIAM  SQUIRE,  M.D.,  F.R.C.P. 

House  Cleaning.    By  PHYLLIS  BROWNE. 

Sickness  in  the  House.     By  THE  EDITOR. 

Legal  Responsibilities.    By  THOS.  ECCLESTON  GIBB. 

&c.  &c. 

"  A  large  amount  of  useful  information  concerning  all  the  rights,  duties, 
and  privilej^cs  of  a  householder,  as  well  as  about  the  best  means  of  rendering 
the  home  picturesque,  comfortable,  and,  above  all,  wholesome." — Times. 


Fourth  and  Cheap  Edition.     Price  is.  6d.  ;  cloth,  2s. 

A   Handbook  of  Nursing 

For  the  Home  and  for  the  Hospital.    By  Catherine  J.  Wood, 
Lady  Superintendent  of  the  Hospital  for  Sick  Children^ 


Great  Ormond  Street. 


Cassell  &  Company's  COMPLETE  CATALOGUE,  containing 
particulars  of  several  Hundred  Volumes,^  including  Bibles  and 
Religious  Works,  Illustrated  and  Fine- Art  Volumes^  Children's 
BookSt  Dictionaries,  Educational  Works,  History,  Natural 
History,  Household  and  Domestic  Treatises,  Science,  Travels, 
d:c.,  together  with  a  Synopsis  of  their  numerous  Illustrated 
Serial  Publications,  sent  post  free  on  application. 

Cassell  £  Company^  Limited^  London ;  and  all  Booksellers. 


L\Sil   MEDICAL.  LIBRARY 


>n01  Pick, T. p.      15706 

P59    Practuree  and  disloca- | 


.u 


MU- 


r  -4  l:!l.7 


-^-frttr 


